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BACKLOG OF ESSENTIAL MAI NTENAm^E /nD REPAIR (BEMAR) AS 
AN INDICATOR OF REAL PROPERy^ CONDITION 

Paul A. Morrison* M.P.W., M.S.C.E. 

University of Pittsburgh* 1970 

The purpose of this thesis is to provide an 
"information base" for further research (provide a bas- 
ic understanding of the Backlog of Essential Mainte- 
nance and Repair (BEMAR) problem) and to review BEMAR 
as a real property condition indicator. Backlog of Es- 
sential Maintenance and Repair (BEMAR) is used by the 
Department of Defense (DOD) as a facilities condition 
indicator for justifying requests from the shore station 
commands and activities to the departments (Army* Navy* 
etc,)* DOD* and the Congress for funds in the public 
works area (BEMAR is used as an indicator since no other 
indicator is available). The increasing trend in 
dollar value of BEMAR results fromt the inability to 
initially obtain or retain sufficient funding in the 
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maintenance "floor" area; the fact that the major portion 
of maintenance "floor" funds goes for recurring mainte- 
nance, leaving an insufficient balance for elimination 
of the BEMAR; escalating costs for labor and material; 
and, additional cost incurred due to deferrals and de- 
letions of major construction projects. The main ef- 
fects to the Navy of inadequate maintenance funds are* 
detriment to readiness and fleet support, adverse work- 
ing and living conditions for personnel, accelerated 
deterioration of facilities, and the probability of 
greater costs when the postponed work must be done later. 
According to the Navy, there is no apparent deleterious 
affect on operations due to these effects. Decision 
makers have lost confidence in the credibility of BEMAR 
as an indicator. What is needed is an indicator of real 
property condition that can be related to operational 
necessity; an indicator that will be recognized as 
valid by decision makers. 

The author interviewed numerous personnel con- 
cerned with the BEMAR problem at the headquarters* level 
in Washington, D.C. An extensive search was made at 
Washington headquarters for research materials bearing 
on the problem. With the understanding gained through 
the interviews and study of the materials, the author 
attempts for what he believes to be the first time to 
tell the whole BEMAR story; to relate all the "pertinent" 
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factors bearing; on the BEMAR problem. Due to the mag- 
nitude of this undertaking little more than the raising 
of problems has been accomplished. Little is offered 
as corrective action; however, areas requiring further 
research are stated. 

An apparent conflict over the purpose of facil- 
ities was noted and before any facility condition indi- 
cator system can be implemented, precise definition of 
both maintenance policy and essentiality is required 
in order to resolve this conflict. It must be decided 
if maintenance policy is to be* (a) a uniformly high 
standard of maintenance to act as a cushion so that facil- 
ities will withstand the period of neglect that occurs 
after mobilization, or (b) facilities maintenance 
programmed on the basis of impact on mission. If 
(a) is selected, then a return to the concept of a sin- 
gle executive for real property maintenance is required. 

If (b) is selected, maintenance decisions must be made 
at the activity level with suitable indicators available 
to provide higher command levels with information to 
evaluate program performance and determine distribution 
of resources. Regardless of the maintenance policy 
implemented; a better facility condition indicator is 
required. Current Plant Value should be implemented service- 
wide as a common denominator in the analysis of the man- 
agement of real property maintenance, the relationships 
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of items that influence BEfiflAR must be clarified, and 
the decision making procedure for all maintenance ac- 
tivities must be standardized. The author concludes 
that the justification of maintenance expenditures will 
in the future be made on the basis of the cost effects 
of deferral* and efforts must be continued toward de- 
velopment of methods of determining maintenance deferral 
costs. 
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- c c n >3, .1 - o o u n t i n»’' . "'Jiio accrual accounting concept 

r'equireu that the accountant cha.r.<>:e an activity for 
resourcor: as they arc consumed. (iJoes not eliminate 
the accountin'^ for ohli^'ations since 'oncress still 
reouires ohli"ational control .)" (l ) 

'^ cti~''ity (also shore or field activi ty ) . "A unit o f 

the fiaval Sstahlishment , of distinct identity, estab- 
lished ashore under an officer in command or in 
charge ."(?.) 

Addition, Kxnansion, Extension . "A nliysical increase 
to a real nronerty facility that adds to the overall 
external AJimensi on of the fac i 1 i ty . " ( 1 ) 

A Ite rati on . " lork renuired Lo ad.iust interior nrr'ixv’O.- 

ment ; , on-l)as.e location, or othom physical cha ractori s- 
ticr: of an exisi-inv facility so that it may he more 
offectiv(!ly ofiaptofi to or‘ utilized fcu' its (iesirnated 
purnose. 'Vlri ) ti onr^ , expansions, and extensions are not 
altor'ati on >. " (A' ) 

Annual Tnsoection Sumna,t\y . "A facility condition r’eport 
which lists the maintenance deficiencies in existinr 
huildinvs, structures, utilities systems, and other 
facilities . . . " ( 5 ) 

Annronri ation Act . See Onerations and Maintenance Ap- 
nrooria ti on. 

Pactlo of ,s!.s;entia.l ' ainte nance and dena.ir (RE’V'AY ) . 

"Th’e ho c ]•; 1 o of essential maintenance and repair eon- 
s.jstr: of those i tens> of maintenanco and repair as, de- 
fined in lOM Directive 7 (Vk).P over '''J 0,000 wlricli cannot 
he acconi) 1.3 Sheri duriri'’ the current fi scal year due to 
lack of resources. An item is conr;idere<] essential 
when dola\' for inclusion in a future nro'Tam will im- 
pair the military readinesr; and caoahility, or will 
o.auso si '■■p j Pi ea nt deteri ora tion of real property 
facil iti es . ” ( 6 ) 

iatevory 'od es. dateyory codes for military real pro- 
perty are the "... standard codes and nomenclatures for 
codifyinm )las,s I and II deal Property (land and i.ra- 
nrovements thereto) owned or controlled hy the Dopart- 
•'•■ent of the Ma yy. T!,ese codes provide tiie moans to 



farentheti.cal references placed superio)" to 
the line of text refer to the hihliomranhy. 
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uniformly damnify all real rroperty of the Navy from 
the initial planning rta-'-os throu<^h the complete cycle 
of •nroaramnim'', conntruct ion , inventory, accountability 
and i ntenance , " ( 7 ) 'I'hc baijic "throe d.i<^it" cate -ory 
code broako dov/n ac followr;; 

■'acility ■la.c r. ; tlv' "!’irnt" di"it identifier 
the facility clar.r. Naojlity clarrer, com- 
I > 1 - 1 . 0 in"'" varioii:.: ca.te'’'Oi'y ’rouno, are the major' 
type of faciljlieo; o.''., '‘bporational and 
Trainin'" i'ac il i I i 051 " , ”IV'a.inten"ncc and rro- 
ducti.on i’'anilitieo" , etc. 'I'hore ax-e nine facil- 
ity cla;'>oeo. 'Example : bintonance and Produc- 

tion T-’aci lities , facility claoo ?bO; dupply Pa- 
eiJitieo, dOO. 

daterory Croup : the "oecond" di^it identifier 

the cate'^'ory oroup "within" each facil.i.ty cla.;r!. 
7xam.t)le: aintenanco ^!roup, cato'"ory p-roup 710; 

■ roduction, 220 . 

Basic iatorory ! the "third" diyit identifies 
the basic category items "within" each category 
e^roun. Examnlo: Public ./orks, depair and Op- 

eration, Basic Cateyory 710; i.issileo 71?. 

i:avv iode : tiie "fourth and fifth" dif’ito (Note: 

this i in addition to the Via sic "throe (iinit" 
cate"'ory code) irlentify the oneci.fic term "with- 
in" each Viasic ca tc'^ory. ''k-camnlo : Public .'/orks 

'ihop, NavA/ Node 710 10; i ubJ i c Vvorks Nhoos Ntore 
710 ?d. 

thief of NaA/al Onerations Rudyet Office (NTIOBO ) . "The 
office which distributes funds to all Naval and I'.'arinG 
corps activities oneratinfi' under P'roject PNI B.N. " ( f! ) 

•divil En'^ineeriny . A term used in this thosir; "... .yen- 
erica lly to include the employment of all disciplines 
roauired in the nlanninv, desi,'"n, construction (or other 
moans of, acoui.sition ) , maintenance, alteration, opera- 
tion and disposal of shore facilities. Tt includes 
disciplines other than enyineevinT, such as architec- 
ture, landscape architecture, urban nianniny, conser- 
vation, forestry, etc. Normally, it does not include 
i ndustrial om'-ineerin"' annlicable to v/eapons/equi nrnent 
development, production and maintonanco ru'oeessos, nor 
to shore electronics en-ineerinr matters. "(9) 

dlass I eal Property . [.and . ^ ^ 

■l-'^ss .n .leal I rone rt A/ . Improvomen r, V.o land (Viui. ldin""S , 

structures, and utilities) . (11 ) 
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:omm?gru] In'’’ Qff'icor ( )0 ). "The Cf)'nmn nd i n'’’ officoi-, of- 
ficer i’n cherc-e, commander, director (or other appro- 
priate title) of an activity, which receiver an allotment 
of fvmds from an appropriation available for operations 
and meintenance, or v/hic}i operates under an industrial 
fund or on a modified industrial accountin’: system. "( 1,? ) 

Commercial and Industrial Facilities . "Facilities that 
normally perform services or produce ^’•oods similar to 
those produced by private industry, excent commissaries, 
post exchanges, and other nonappropriated fund activ- 
ities. "( 13 ) 

Concurrent Construction Renui rements . "S-equirements 
v/hich, under normal circumstances, can be recoe-nlz(.-d to 
exist at the same time and which would be experrted to 
be sati.sfied at the :’,ame ti me . " { Id ) 

Construe ti on . "’!'he erection, installation, or asiannbly 
of r nev; facility; the add i t i on, exoans.ion ex tension , 
alteration^ conversion, or re placement’'Of an existing: 
facility; or the relocation of a facility from one in- 
stallation (an "activity" as previously define(J) to 
another. Includes equipment installed and made a part 
of such facilities, and related site preparation, ex- 
cavation, fillin'^ and landscapin"-, or other land im- 
provements . " ( 15 ) 

"Construction Froject . "A sinyle unriertakiny involviiv: 
construction applicable to one or more real property 
facilities that v/ill include all construction worl':, 
land ac;quisition , and items of installed equipment 
necessary to accomplish a. sped fie purpose and produce 
a complete and usable real property facility or a com- 
plete and usable improvement t;o a real property facil- 
ity. I terns of personal property (furni tvu'e and 
production, procossin-’, trainin’’, ':UT ‘I: F, etc., eouio- 
rnent) unlesr; otiierwise specified, are not to be includoti 
in a ('.onr: true t i on pro ,i oe t . " ( 1 1 ' ) 

Con vers, i on . "A ma.ior structural revis.ion of a facil- 

ity that chan>es the functional purpose for v/hich it 
v/as originally desivned or utilized ."( 17 ) 

'ost Account bodes . "Standard codes, which identify or- 
’^’■aniza ti ona 1 units of cost centers and sub-cost centers, 
e.m. work centers, supervisory levels, or other arcus 
of responsibility. " (18 ) 

lost lenter . "The individual organizational units of 
a responsibility center, e.y. departments or staff 
offices. " (IQ) 
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Jenolition . "The razin.”- or removal of a facility. Jn- 
cludea work to restore the site to a conditj on equiv- 
alent to the surroundings. Performed as an element of 
a construction pro.iect v/lien so related, otherv/ise per- 
formed as a repair. "(20) 

dissimilar deal 1 ror>erty ^'’acili ties . "Facilities tlia n 
iiave different '3-diyit ca fenorv codes. "(21) 

!' 31 e'nont of ' 3 >rponse . dame as, Fxpense ttlement. 

Km.er "oncy ''onst ructi on . "All construe ti cui funded by 
military cons truction a nnropr ia ti.ons under the author- 
ity of dection 2037 of the current rilitary Construc- 
tion Authorization Act. "( 22 ) 

En-mineerin^*; Field division (EFD ). NAVFAd representative 
for a narticular reomraphic area. (Formally called 
Bureau Field division (BF'))).( 23 ) 

Essenti ali ty . Contained within the Eacklov of Essential 
'a into nance and ’epair (BE. A,’) definition. 

Expense is'lement . "Fiixtjense elements specify the type of 
resources beinm consumed in the functional category or 
nro-’ram element. This information is useful in planning 
rpnuirements and in the analysis of per formance . " (2A ) 
Pixamples of expense elements a'^et ilitary Personnel, 
'ivilian F ersonnel , Travel of I'ersonnel, Transportation 
of thio'TS, Utilities and ients, Communications, Print- 
inf^ and ' eoroducti on, Enuipinent, otc.(2'i) 

Expense Opera tinv Budfet (FOE ) . Same as (/peratiny; 

Bud t . 

Facilities f'ariavement . "F’acilities A'anayement is the 
direction, control, appraisal and equitable distribution 
according to relative need of resources required for 
Facilities Ffanayement Functions. " ( 26 ) 

Facilities '-'anayement Functions . "Facilities iVianayement 
Functions are the maintenance, alteration, ropait', over- 
haul, and disposal of land and improvements (Hass 1 
and II Property); the procurement and oroduction of 
utilities and the operation of utilities distribution 
systems; the operation and maintenance of construction, 
weivht haniFlinv, and automotive and railway transpor- 
tation eouipment; and the provision of public works 
engineerin'’: and other services. "(27) 

Facility . "A separate, individual biiildinm, structur-e, 
or other item of real property, i nclnr] j n >' land, wiii ch 
is subject to separate r-enort i n'’' un'V’r the C'eriartment 
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( ? M ) 

of lo f'o roril riroperty j nvon lo'fv. " ' (Koto: "lanrl" 

nioy rifit be ,i no liidod under thl;: rie f i ni, I, j on .in certain 
oanor . ) 

Kinca.l Yea*" (■''Y 'l« From ! Iu]y to 3f' 

Functional ^.rea . "A functional area reprenentc a key 
function or nub-functi on which has been selected for 
covoraf5-e under the Systeci. " (?^) See Lonistics Perform- 
ance 'easu’rement and Evaluation System (LP^:ES). 

Functional 'a te^ory/Subf uncti onal Jateyory . "Functional 
categoric::: are desi.«‘ned to collect exnense information 
for one or more of the followiny reasons; (1) the cost 
of the functic)n is required to meet r-estricti ons made 
by the !on."'re;:r; or to meet the needs of outside parties; 
(?) information on the cost of a function is useful in 
decidin’’' on the au thori y.ati on to be provided to an 
operatin'-' activity; (3) the cost of the function pro- 
vides a contro] total tied to an urtde rl yin,'’’ cost account- 
i nr system neadeti for manarement of the function; and 
(-1) tlic cost of the furtetion is useful in rnakim’' com- 
parisons and special analyses of cost. "(30) The func- 
•tional cate'>orier: are: is:;ion Operations, Supply 

fiperations, aintenance of 'Material, Property Oisporui], 
’edical ('perations. Personnel Support, Base Services, 
Operation of utilities, 'Maintenance and Repair of Real 
Property, inor Construction, Other FL'nrineeriny Support, 
and Admini stra tion. ( 31 ) There are subfunctional cat- 
c^ories within certain functional categories, for ex- 
amol e : '' a ; Repair of Real Pr-operty has 

subfunctional cateporiesj (Wl), recurrinr maintenance; 
and (r/!2), major repair projects. 

Func t i ona 1 Purpose . "The use made of a facility or 
part thereof as expressed in the general terms listed 
as 3-di’cit ba.f:ic catcories. As useci herein, the term 
"functional purpofie" r;hall bo considered as .ayiolyinv 
to the oi'U'pose to be r;erv(’d a f tor completion of con- 
struction. " ( 32 ) 

.- •’undrul Pro.icct ipst . "Total out-of-oo(;ket expenses 
whe-ther from appropriated funds, nonapnropr-ia ted funds, 
or overhead at NIP and Modified Industrial Activities. 
Includes direct labor char^^es; overhead coats; all 
contract costs, except A & E fees; acceleration of di- 
rect labor costs; cost of direct material used in the 
Project; and cost of land acquisition. For minor con- 
struction, also includes directly related transpor- 
tation co;ts, overhead costs that may be charyed by NAVFA", 
and directly related travel and per' diem for troop labor. 
Excludes "unfunded project costs" defined in this 
Elossary. " 03 ) 
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Inactive Installations . "All installationo identified 
aa "Tnactive", "Standby" or "Excess" in Inventory of 
‘ ilitary Weal Property, ..." (3A' ) 

I nsta nation . "The a.'’:, "re, rate of the facilities (real 
property) assigned to a. naval shore (field) activity. " (3S) 

Installation of EciuionnGnt . "'i'he work necessary to in- 
staller relocate equipment (personal property) procured 
for a nurpose other than an underta kin^’^ for construc- 
tion, alteration, repair, or maintenance of a facil- 
ity. " (3^) 

Installation Equipment . "Sometimes called "built-in 
enuipment," it is accessory equipment and furnishinps 
that are reeuired for operation and affixed as a part 
of the buildiny or facility. The equipment is en^-ine- 
ered and built into the facility as an integral part of 
the final desie:n, as an essential part thereof. Equip- 
ment of this cateiflcory is considered oart of the facility 
and is normally ta.ken up as Weal I'roperty Class II. "(37) 

Job Order Number . "Coded numbers used to describe type 
of expense for each cost accoiant code, such as military 
costs, civilian costs, material costs, etc."(3B) 

L ogistics Performance easurement and Evaluation System 
TbPTEC' n "... A uniform system for measuring and eval- 
uating specific lo/;;i sties functional areas to ensure 
that the Ceoartment of Defense is achieving the most 
effective and efficient use possible of lofristics re- 
sources... The obiective of the Cystem is to concen- 
trate management improvement actions on persistent 
problem areas by establishing performance ob.iectives 
and evaluatin'^ performance arainst these objectives in 
areas where current proo-ress is substantially belovy that 
desired. " (39) 

P/’aintenance . "The recurrent, day-to-day, periodic, or 
scheduled work, renuired to nreserve or restore a fa- 
cility bo such condition that it may be effectively 
utilised for its designated purpose. Includes work 
undertaken to prevent damage to a facility that other- 
wise v/Duld be more costly to restore ." (A 0 ) 

'■’a i n t e na n c e k'' 1 o o r . " aintenance Floor is established 

by the lonrress and is the amount allocated for main- 
tenance, >:'ef>a.ir and alterations (functional ca te'-ori es 
and :0. (Funds allocated for this purnose may not 
be used for any other purpose .)" (4l ) 

aintenance Levels . "The maintenanco level is the es- 
tablished level at which any real property facility, in 
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v/h3C}i the Navy har: a,n intorefvt;, ahnultJ be maintainor] or 
onorated to annm'o maxlmirn overall ceonomy connintont 
'wi th i tr. fune tional rfvi iii rcnient and to nrotect the 
Oovernmen t ' r invoritmont. . . ” {h?.) 

'■'a.ior Olaimantn . "The Pureai.tn, Offices or Commands 
under , which administer funds for their suborriinate 
commands . " (43 ) 



inor donstruotion . "This term describes all construc- 
tion performed ^ Tl) v/ith funds ayailable for opera- 
tions ant] maintenance, (2) from overhead at Naval 
Industrial ‘■•’und and todified Industrial Activities, and 
(3) urvontly required construction financed with mili- 
tary constT'uction appropriations under the authority of 
Title 10 (J3'J 2674 for the Active Forces and under Title 
10 USr; 2233(s.) Ter Reserve Forces, "(44) 

"ultiuse l^acility , "A facility that has more than one 
functional purpose althou."-h assi'^-ned to one category 
code. To classify a facility unrier this headjny, the 
functional purpose inclutiod must be unrelated (43 ) 



NAVFA3 RFP . "The NAVFA/! HE? 
of the EF‘). Its function is 
Nomrnand nrofcssional advice 
scope of facilities matters 



is an or^-ani zati onal part 
to provide to a designated 
and assistance on the full 
for which the Command has 



responsibility. "(46) 



Nev/ Obli'^'ational Authority (NOA ). "It is a limitation 
imposed by Congress at the lowest responsible oryani- 
sational level, and if exceeded, a, report must bo submitted 
to explain the Section 36?9 R«S. Administrative vio- 
lation. "(4?) 



Operating Activity . "A major orr;a.niza,tional subdivision 
or entity that is responsible for execution of an iden- 
tifiable soymont of a prop^ram. " (A-B) 



Crperatinr Budget (also called Expense Operating Budyet , 
EOB ) . "An approved operating plan v/hich is the basis 
of authorization and financial control of expenses and 
I'lelected v/ortiny capital in the execution of a pro.;rom 
or proyrams . " ( 49 ) The operating budmet yives economical 
reco'-niti on to all knov/n requirements (all pei'sonnel, 
material, services, maintenance, etc.). The budyet in- 
put to the Comnandiny Officer is in terms of cost conterr 
broken do’/m by cost account codes. The input to hi'^'her 
authority is in terms of functional cateyory/subfunc- 
tional cate'^ory. ( 50 ) 

Operations and "'‘'a.i ntenance (C 4 f) Appropriation . Also 
refered to as 0 N for Onerations and fa intena nee , 
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Navy A pproaria ti onn ; n A, otc. A partial .l,i;;t 

of itctnr: under the 0 .f- N A pprof)riat5 on in: necenuary 

for the operation ?ipd rna i.ntonance of the Navy, includir*- 
aircraft an<3 vor-.nolr:; deci/'-n of vor'.noln; trainin" and 
education of moml)or;: of the Navy; afirriiniutrat ion ; v/ol- 
fare and recreation; medical and dental care; repair of 
faci 1 i ti on ; i n: :ta 1 la i, 1 on of equipment in nuhlic or pri- 
vate iilantn; etc.(Al) In the ,'(d! Appropriation 'ct, 

1070, I'i , 037 , 'j ('0 , OOf) ef which not leon tlian Ald-7 , 'd)0 ,0(j0 
only for mai ntenance of real property facilition ( t'lain- 
tenance I'loor) wan appropriated. ( 32 ) Other appropriations 
are: diitary j'eraonnel; Procurement? ’cnearch. uevol- 

opment, lont and i'lvaluation ( i\;)T A- E) ; '■ ilitary Con- 
slrixition ; ^'amily Houain'-; etc. 

Permanent huildinv '-onntruot ion . " ] - e r' ma n c n t b u i, 1 d i n,"' 

eons tr'Action in that v/hich produces a buildin”' suitable 
and approt)riate to serve a specific nurnose for a rnax- 
imuTt period of time (at least 23 years) and with a mini- 
mum of ma Intenance . " 33 ) 

Personal I'ronorty . "Sometimes called 'plant equiurnent' 
or 'equipment in place*, it if; aecoS';ory equipment and 
furni r;hi nrs; that are movable in nature and not affixed 
as an intcr’ral part of the fa.ci 1, ity. " ( 3^1-) 

l__rod: Pri or' i ty _ana.vcment EJTort. "..'hon accompanied 

by a. year, i.e. P21 'Iv '?d» it refer:: to t)ie manaveu’crit 
efforts of that particiAlar year. "(33) 

Fromraf^ i'ilement . "The basic buildin"' block of tho 
t''ivo-Yea,r defense rrof^t-arr: that is a description of tho 
mission to be undertaken and a collection of 1dio oi'- 
"'a.niza ti onal entities identified to perform the mission 
assi^'^nment. Elements loay consist of forces, manpower, 
material, servicer; and associated costs as aopli. cable, 3d) 

1 rn ' cat . :;in''"]e Tilannc(3 undortakin'^ of construction, 

repair, -^a i ntena.nce v/orlc, or equipment installation 
either separ-ately or in combination, necessary to satis- 
fy a Finite reouirement . dot to bo confused with tlie 
term *nro;ect' as used in con'''ress j ona 1 military con- 
struction 1. e i ;rl a t i o n . " ( 3 7 ) 

'eal Property | ■ 'acility . "A senaraLe individual buildinr, 
structure, or other real pronerty improvement. A real 
proneri.y facility shall be assigned only one 3~<ii' 'f 
eate-'ory code ba.sed on the primary conrrtruction ca 1:- 
e'-"OT\y . " ( ! ) 

Neal property Aa intenance Activitic.: (.■? A ) . Fre c i e: ly , 
"the term leal Prore'^'ty 'aintenance Activities relates 
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to tfiG aotivi tien renpon?: i ble for niana.<'’:err!ent and exo- 
out j on of * func t i onn ' , normally the port en^ Inooi', 

civil en"’'ineer, of puhlio workc office, or enui valent 
or'^'-'an-i'/a t ( ona 1 element of an innta] la t ion. " ( 59 ) How- 
ever, common unafe in to refer to ,:P'.'A functions an 

There functions inciude functional cate''oi'-i ‘on : 

' a ini'"’ nance of -Seal rroperty, Util i l,y ('porationn, ('t.hor 
Tn/’'i neeri np lujiport, anc3 ":inor '’on?'.truc ti on . 

•'olal.e d functional l’urriiu;o . "deleted 1‘unctional tiuri)os(':'! 
are two nr mor''^ functions that, are normally required to 
carry out a npeci f i c tank; and r;houl(i one of the func- 
tions 1)0 ri i ncont i nued , the other function could not be 
accompl ir;hed. Por example, in a warehouse that )iar, an 
arimini nt)'a ti VC nnace a.n an intepra.1 y)art of tlie facil- 
ity in which functions are performed for the proper 
operation of the wareiiouse, the administrative anci ware- 
housi np; functions are r'elated. If the functions per- 
formed in the administrative space have no connection 
with the warehouse operation (such as a tenant relation- 
ship), the administrative and warehoi,ise functions wouid 
be unrela ted . " (60 ) 

iepa i r . "The restoration of a facility to such con- 

dition that it may be effectively used for its desi‘>-nated 
purnoses by overhaul, roproc ess i n'^ or replacement of 
oonrdituent parts or materials that have deteriorated hy 
action of the elements, or wear arui tear in use, and 
have not been corrected Idirouph ma i n tena nee . " ( r 1 ) 

'^e nl acomen t . "A co.mpleto roconstruc't ion of a rea ’’ prop- 
erty facility destroyed or damapod beyond the point at 
v/hich it may be economically repa ired . " ( uP ) 

desource ’a na'~^ement '-iys terns . "Re.soiu'ce i,)ana '■’■e.men I, sys- 
tems include all proootiures for collecting and nrocessin, 
recurrinv nuantitative information tha1; (1) relates to 
resources and (2) is for the use of mana;i;ement . They 
also include procedures which are closely relateci to 
qi^antitati ve systems even thouah the systems may not them- 
selves be TTimarily quantitative. Hesources are men, 
materials (i.e., real and personal property), service, s 
and money ."( 6d ) 

desponsi bi li ty tenter . "A command v/hich has been assign- 
ed i”espons,i bi lity for its operatinr funds. Tliis norm- 
ally would eouate to comma.ndinp officers and rfficers- 
i n-':ha r'"-'c . " ( ) 

Semi -Permanent Hui Id.inm Construction . "Semi -perms rent 

buildin^T cons truction is that v/hich produces a build inv 
suitable and appropriate to serve a specific purpos.e for 
a limited period of time (less than 25 years and m^ore 



t?i,'iTi 5 yoarn) and with a noderate to hinh decree of 
ina :i nt e na no e . " ( 6 f ) 
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dinilar '-vca.l Property Facilities . "Facilities havinn 
the same 3-dir:it category code. "(66) 

3necial Project . "A nro.iect — above the approval author- 
ity of the commandin'^ officer--for maintenance, repair, 
minor construction, or enuipment inr;tallation, to bo 
financed from a.pproprj a ti ons available for operations 
and maintenance, from overhead, or from nonapproprlated 
funds. "(6?) 

3iibclaimant/Fx pence T)imi (,ation Holder/Punct iona 1 dom.mander . 
"' )esi f'^nation pi von various intermediate commands such as 
3yfvtems ‘'ommnnds. Type ''Commands or Air Training dom- 
mands. " ( 68 ) 

8ub-dost 'enter . "Orvani?,ati ona 1 breakdown of a cost 
center, e.e-. , division, office, shop. (Sub-cost centers 
are identified and reported under PRIfE at the Sornmander’s 
discretion. ) ” (69) 

Support Apency . "The bureau, command, systems command, 
or office tliat is assigned the responsibility to provide 
resources to an activity--as in the case of ROT & E; or 
the bureau, command, systems command, or office that is 
responsible for providinp 'personal property* equipment 
to a shore activity. "( ?0 ) 

Systems dommand . See i'’ivure 3* 

Temporary Buildinp' Oonstruction . "Temporary buildinv 
construction is tiiat wliich produ.ces a buildinp suitable 
and appropriate to fill a need for a short period of time 
(five years or less) without repard to depree of main- 
tenance, and the desipn and details of which provide min- 
imum facilities with maximum initial economics ."( 7-1 ) 

Total direct Expense . "... consists of all expenses 
includin'" military personnel costs (but excludinp antic- 
ipated reimbu.rsablos ) . " ( 73 ) 

Unfunded froiect Tost . "Eosts used for statistical pur- 
poses only, or in renuGst for funds as in case of A & E 
foos. Unfunded pro.joct costs include: 

dost;-; financed from military personnel appro- 
priations. 

i;eprecia tion oT dove rnmont-ownod equipment. 
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aterialr;, rnipn.l.ie:; , and inntallefi canjta.] I.ypo 
onuiprnont obtainod on a nonro t.mburaablo bar. in 
or HP, oxcoaa diatr j buCion.a froTi other than i.tio 
opartr.ent of l;'no f'lavy. 

iCnai near in,'>- aorvice;;, .'nirh an r.oj 1 bor.lno;r;, 
aurA/’oy'*. , in:;pocti onr , a.n<l various tyf)ea of 
cent. Ina. 

! lannin'" and doaia-n co.5t;'. './hen plan;: and npe- 
ciricationn are done on A R- R contract, in no 
event aha 11 the A A E fee exceed 6 percent of 
the estimated coat of conatrueti on. The A A E 
fee liiaitat ionn , however, do not apply to ena'ino 
orin ”' aervices . " ( 73 ) 

ilniUnear Navy . One "chain of command" from CHO to 
a.ctivity. formally, iiad a command "chain" and a re- 
aourcen "chain". 

A'ork dnitn . Unite of v;ork uned in tiie preparation of 
birh’y.'tn and manao'emont roporta. Ry compariny budyeted 
and actimO work unitr; and co.atr. on the name report, 
nfrici'rr: at all ieveln are provided with buninesn orien- 
ted rnancement informa ti on. ( 7'i-) 
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The nbbrevie tionr; linted are not necessarily 
official Navy abbreviations, but are si^nply t}iose found 
in reference s.ources used by the author. In certain 
casof!, otfier abbreviation:-, used for the item appear in 
parenthesis. 



Ai .)P''T NO- 

ATN- 

AIS- 

BKW- 

P.KS'AK- 

Bl'flf- 

PKi I- 

PFBL- 

BOP- 

BUNOKKS- 
' / “• 

(MJ- 

f IKILANT- 



djrf’.NAVKdP- 



<] 



1 NKPAN- 



KNATNA- 

KNa'i- 

GNM PRO- 

r;rip- 
PKOPO- 
'Nf- 
' ’MR'fd- 

NO- 

COKf- 

S0r.,'MAVPAf- 

'FIN- 

ipy- 

']\\- 



A(3m.i nistrative Officer ( NA ’/A O' '’I NO ) 

Naval Air Bystems '^ommand (KAVA]P) 

Annual Inspection Sumtnary 

Packlov of f'.'ssential !'■ 'Maintenance (now BKr'/!AP) 
Packlov of Isssential Pai nte nance and Repair 
(formally BKK) 

Pacdurlor Knlistod '-en’s Housinv 
Bureau Field Division (now KFD) 

Basic Faciliti.es M<equi rements i.ist 
Bureau of the Budget (nov/ Office of 
''anayement and Bu(Jyet) 

Bureau of Yards and Docks (now NAVFAi) 

Oomponent Oondition 

Component 'ondition Index 

Commander in Chief, U.3. Atlantic Fleet 

(CIKCT,ANTF.LT) 

Commander in Chief, U.S. Naval Forces 
Europe (CINCUSKA VSUR ) 

Commander in Chief, U.S. Pacific Fleet 
(CINCPACFLT) 

Commandant of the Marine Corps 
Chief of Naval Air Trainina: 

'■'.hief of Naval Material (CHNAVAT) 

Chief of Naval ’'■'aterial, Fund Resource Office 

Chief of Naval Operations 

Chief of Naval Operations Pudaet Office 

Chief of Naval Personnel ( Niief, BUFFR.S) 

Commander, Naval Reserve Training Command 

(Cf)i\''KAVilFST'?ACOY) 

Commanding Officer 

'ommander. Naval Communications Command 

(corciA vcoi''i’cor''i) 

'ommander. Naval Facilities En,Bineerinf£ 
Command (formally Chief, BUilCCKS) 

Command Priority Ratinp Number 
Current Plant Value (formally PHV) 

Component Ratinp; 
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oAs;:,!- 

DOD- 
EFO- 
FI.E''"- - 
fsOB- 
FA'^- 

FH- 
FFF- 
FF] - 
FT- 

TVV_ 

FYDP- 

FMP- 

TF- 

IFI- 

I ’P !■•- 

I & T- 

TFST- 

INTEL- 

J- 

LPf'ES- 



.1^ 

r-iP- 

■■FF- 

i* [ p_ 

i FT- 

U- 

'C). ]'■_ 

FA '/RYOF- 
/\^ 1 rp A, _ 

FAVFA :RR) - 

MA t'-at- 
NA VFO- 

m- 

N.T F^- 
N-'F- 
RAFn_ 
OFEANC'.- 
0 F: ‘ - 

0 "F- 



0PM A V- 
OF')- 
rpo- 
fqb_ 

P- T _ 



Deputy Assistant Secretary of Defense 
Department of Defense 

Enpineeriny Field Division (formally BFD) 
Naval Electronic Systems Command (NAVE], EC) 
Expense Operating Budvet 
Naval Facilities Enpineerine: ’ommand 

(MA.VFA';) 

Facility Fondition 
Facility Fondition f'!va] nation 
Facility Condition Index 
Facility Index 
Fiscal Year 

i'Fi VO Year R'O ferine Plan 
Cross National Product 
Inst a 1 1 a t i o n ' o n d i. t i o n 
Installation Condition Index 
Installations and Kousinv 
Installations and l-opistics 
Instruction 

Fommander, Naval Intelligence Fommand 
Job Factor 

J.opistics Performance 'Yracurement and 
Evaluation System 
Maintainability Fost Factor 
Fhief, Bureau of edicino and Surpery 
ission Factor 
f''o'norandu’n for the Record 
anapoment Information ?enter 
Marshall Stevens Index 
Facili.ty I'casured Uni ts 
Co Dptrollor of the Navy 

Naval Executive Office of the Secretary 
Naval Facilities Enpineorinp 'ommand 
Mava.l Facilities En''^inee ri n.'"^ ^'ommand 
' ‘ e pr e s e nta t i ve 

Na va 1 ' 'a tor i a 1 ; ' omma.nd ( M'-'C ) 

Navy Staff Offices 

Installation Index 

Naval Industrial Fund 

Naval ’ a.terial F'ornrna^nd (NAV‘:AT) 

Office of the Assistant Secretary of iiofens 
Oceanopraphor of the Navy (NAVOFEAMO) 
Operations and taintenance (implies 0 <?/• M 
Appropriation) 

Operations and Maintenance Navy (implies 
Navy part of 0 & Appropriation) 

Office of the 3hief of Naval Operations 
Na.val Ordinance Systems Fomma.nd (NAVORD) 
Office of the Secretary of )efense 
■^hief of '''aval o-oerations 'ode (rosoonsible 
for certain shore (field) activities) 
Property and Installations 
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PV/C- 

pv/!- 

V':IO- 



■P)T t-;,'!- 



M'-’- 



■;F‘ - 
'P' ' A- 
SirPAEF- 

oFPNA '/- 
SHIF- 
3 PO- 



PUP - 

TP'’- 

prj P- 

UOW'’- 

'/APP- 

APA- 



Priority anap-ement Efl'ort 

Priority ’a.tiny Fumber 

Plant Peplacement Value (now PPV) 

Public V'l'ortG Venter 
''"ublic '.VorkG Oenartment 
Public '7orl':; Officer 

l^cf’.ea.rch » Pevolopnient , Tent and Evaluation 
(j.mplien jT A; V, Appronrj a.t,i on) 

I'onearch, i .'eveloriment , Tc;.;t and (ivali.iation, 
r!a yy ( ir''.plio:: Pavy nart of ! ''I' I*,‘ 

Appro priai, i on ) 

Pop 1 a, c e me n t '/a. .1 u e Pa c t o i- 
■ e sou rc e r; i a na y o mo nt ;5y ; ; be 
■eal Property Maintenance 
Peal Property Maintenance Activities 
Secretary of defense 

Sormnander , f'aval Security Oruoup 'Command 
( iOi- iJAVSKSOPU) 

Secretary of the Navy 
Naval Ship Systems Somniand (NAVSHTF) 
Fro.iect "'anayement Offices (part of Naval 
‘aterial Somniand) 

Naval Supply Systems '''Fornmand (NAVSUr) 

Technica], Fiervices '’orporation 

Unit Idonti fication Sode 

Uni ted S la t e s Pa r i no 'or ns 

V all <i a t e d S sm c i a 1 t ' r o ,i e c t 

iireebor. Naval Weather Service Sommand 

(■!TRMA V.'/NASrvFV) 
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1 . 0 I'-y Of: 



1.1 Oeneral 



lacklo''^ of krirjontiol e. j ritonariCO and .'foxiair 

(Tf'! ' '•- m:'.o(] by tbo )n nor bnorit oT rofonno ( )0:)) an 

n fan. i In 't; : on (rea] pnonorty) nondltion jrviicatnr fm* 

'.iu'-ti fy.ln "■ noo'iorrtn rrom l:ho nbo"-o nbation comr.^ancb'; and 

ao Li.'.'i t;i.on to tho dopar l,,mont:; (-t'rny, f'fjvy, otn.j, )0:), 

and bho 'on ’ ror;". for fundr; i.n the pui).l ic workr; a.roa. 

f^'npondix 1).'” naoklo''’- of kf;n.ontj,al aintonanco and 

•fonair onn.v.:.l a br; of na.ior repair inrojectr; (oatimato^j to 

coat >10,000 or more), v;hich are Tnro.ioctn for tho reralr 

of '■'oal nrooerty facilitien: buildinn-r, , ntilitjen, 

a 

waterfront structure;", etc. fhe tar-'''et for F:,;; f'\;v 
(dollar limit that P v A ■: should not exceed) is y0> of 
the hrrrent n.ant Value ( ;(''/) of real oronerty fac.1l- 
it1 n- .suTjpor tod by the Onerations and ’'"a intena nee ?lavy 
((' ■" b) Aoproprl at Ion;;. Thin bar''''ot of 7 }'^ re presents 



^ Once introduced, abbreviations will bo used 
exceot where tlie lon'"'er form is needed fo?.- clarity. All 
abbrevi a t ’ ons are listed I n the Index of Abbrevia bio.ns. 

2 

.Appendix A contains the correspondence that 
introduced the BE A : problem to the author. 

3 

^ "epair nro.iects estiina bed to cosb less than 
'10,000 must be funded from station operation and main- 
tenance funds. 

ll 

Ourront Mant Value .for that po'.'tion of fee 
evy nlant ^ujpported from bhe ' V Aonroyirl ation was 

'■ 13.0 billion at bhe bo '■innin"’ of fiscal year l.oyb. The 
total Tavy riant raluo at this, time was :2y.P billion. 



a .<Tenorally aocentablo i^Iant condition. and will 

bo dincussed fu.rt?ior i.mflor 1,2. 

In T^ocont yoarr:, ’on’Ton;; ha ; nnocificd in the 
'On Appropriation •''.ct, ■-> I'nnimun level of furuli n' for 
>"oal property ma i ntonance called the mai n Lcnanco "floor". 
Thi:: "floor" v/aa entablinhed to onaure that maintenance 
funds would not be diverted I'or other purponen. 'three 
kind;5 of rm intenance work are incl'oded in this "floor": 
minor construction, rocurrin-" maintenance such as paint- 
inn- or patchin^’-, and ma.ior repairs costing i:l0,000 or 
more (Bl-i Ad). The increasiny trend in do.llar value of 
P-'flAP', Pi.f'uro 1, result!-, from: inability to initially 

obtain nr retain sufficient fun'iin''- in the maintenance 
"floor" o’-ea; the fact that the major portion of main- 
tenance "floor” funds '"oe:-: for recurrlny maintenance, 
leavinm an insufficient balance for elimination of the 
Bid A ' ; escalatin'’- costs for labor and material; and, 
additional costs i.ncnrred due to deferrals and deletion!' 
of ma.ior sonstru.ction pro,!ec't!'>. 

The main effects to the Mavy of inadequate main- 
tenance funds i'ncludo; detriment to readiness and fleet 
suT>port (ll-'o of the Bi-l A.d involves waterfront and air 

T'arenthe"tica 1 references placed superior to 
the li'no of text refer to the bib] io.-;raphy. 

^ facilities that are scheduled for roolacernen't 
under a major construction nro’oet receive minimal main- 
tenance. Upon deferral or deletion of the pr’oject, ex- 
cessi'-'e rocurrin.-'’- ma in l,ona.rice costs are incurred and/or 
PIP. i or renairs are recuj rod. 
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i.r;f,)on ,i i. t i o dro'i’^i.n -'':!nd ut i liti or: j , ndvoroo 

v/orkln'"' on-i li-nn" cow-ition:': for o.ivil.ion ond nilitar-y 

oorr.onrioJ, '^<‘;o eloratod riotoriora ti on o'' I'a c.i li tier, , anr! 

t,ho pT-obabi 1 Ity of ''r-eater cortr v/hon the portponod work 

( 7 .'^ ) 

•n\p- l, be (‘one later-, ' ' ' '['hero ir; no aoi'iaront deleteri- 
ous orPoct on favy o 7 -!ora t i on:-, duo to tboro effectr. 

Po ''dr'uro I I llurtra tor-, , ^''1 bar; been orovvin;'- 
oonr i r,tent.l '/ for r-overal yoarr.. '('by' nro.iootod Ma'/y 
f. f : Per Id-''- end oP rir;oal year 1971 is ''ffd miilTon 
or ei''ht t.imrr, thr tar-'-el: {V'' oP IT '•0. Therefore, it 
annearr, hj)a 1, t ' a;; an indicator of real property main 

'tenance eorvljtion ir inadenn.ato; that, an indicator that 
can be rei.ated to orie’^.a tiona 1 necerritv ir renuired. 



,1.2 ''b.iecti vor 

Thir therir wiil atLempt, for-' v;ha,t the author 
believer to be tlie PirrI; time, to tell the whole f.TPA : 
::t,ory, ueh har been writl.en about the Bid Ah problem 
but Idioru' writ.i.ri'r have been "bitr: and niocer" r*ol.atin'- 
Lo thir oroblem. An imde-^ ta ki n-’- of thir ma.-^nitucie would 
be oa-eri.y e-nhitionr iP an attempt v.'ar; made tf) analyze 
all Pa(-;torf; and pa'.ce detailed recommenda tionr for im- 
provo:’U' rvtr ro'- arrii n."- all fac-torr. 'j'hlr v/ill not be done 
■ nUier, an o'’erview oP v/hat the author believer to be 
all ',.he riert i nent factorr be-arin;’' on Lhe B'i Ad problem 



i 1 1 l''o t'a-f'- lenled 



I' ’ rr t, th 1:’ ovorviev/ wi 1 L pr-ovj do j r'rorinri.t ,i on 
an to v/hat ronea’^ch work iia,r5 beon done, the rcr.u.ltn of 
thijn i^er.ea r'cli , ?jnd whei^o ponrn.ble, tiie unen of tkooe 
nonviltr. nrt >’eadera v/i.13 he nnrnri r;ed to learn of 
tlio extent of research conrloted. 

*' second ohjoetive v/ill be to provlrjo ip one 
doemneni; information .■■■d.oauate i.o a'-'enaint readrrrs v/i tli- 
ont '’XO('rt kriov/.! c<]o(> eoneo'-nin'" Taf A ■ v/j idi ,a. hri.-.ic under 
r'.trndin ' o- f tiiis oroirlo’n, I i’ no idn rr>- :nooo tha.ri an 
a.ppof'r: i,a i, j on for tho eomnlo x i. ty of tiie p'^oljloin is ''S i no(i 
tills undorta 1-’ j n-' v/ill have S(;ovod a useful inirnose. 
''■nnondlx '• indicates that i;oo many "key" oersons do not 
underritand the siynificanee and eomplexi ty of the main- 
tenance baelrloy problem. The ”'^xnerts" should find Ihis 
thesis usefiil in p'^ovici j n-'-' then v/it!’ a summary of v/iiat 
has. boon done. Tt is expected tint i,hej"o will be much 
d is.a roenen I: aii’en'r the "experts" as to v/hat needs l.o be 
done . ^ 

Tiio tihi.rd oi),iectivo will bo t.o nroviue an "in- 
fornation i)rcsw'" for further resear'ch. It is the a.uthor’ 
oa 1 in o’-'esenti ny this thesis, to stlnu.lato interest in 
further research of the ]3hl:A;: nroble.n i)y the divil itn- 
"inoo'” to'-'PS fifficers who pursue the University of 

Ipany of the pertinent factors affectin" Ki'; A.i 
•''ecui.re erotensi. ve use of suloieotivo evaluations. Tiicoc 
appears to be an aversion to the ui'"'^ of ‘uibjeotive ovsl- 
uati.onr' l)y .so'n of those cnncerneci with the ba'.-klo'’ prob 
lem. 



[' i tt: rv':anto>' o'" iiblic ■/('»rkr'; nnci aiitoi- of >ojon<'0 

in ' i ■■ j ] :'!n' I noorin'"' pr-o ' 'oo t,n the conpl o>' i ty 

of fpi;: nx’obl p-,1 rn'icb of the rn'~,oercher ' r; time 'np.rl. i)c> 

■ooent in f:cnu3rin''^ ?i benio unde rota nb in”' of th(} probiloni. 

'' t ) honor) t/ist tin."- thoni'"; v/ill nirnplify th.i o .initial 
nten, thereby nerni ttiny a more th o mu -^h reRoamh of 
ton.io- bearin'" on the P>K A'- nroblorrt. 

The fourth obiootl'/o v/i, II be to rov.i.ew rtv Ai; an 
an indioator ot real nroporty oondjtinn, 

1 .'} 1.) ^’,ni I'i, canoe 

The n 1 '’Tiiricanc'^ of the BFO problem war; indi- 
cated .in 1,1 above; i.e., "The projected i'avy for 

the end of fiucal year 10?1 is ':2;12 million or about 
ei.'-’-ht timer; the taryet (-^"o of h " It can be seen 
that jjj ?T' A; in a valid indicator of real property condi- 
tion and 2 _f of fPV i the target desireri, be i ny oi. •'•ht 
timer-; off tar 'ot is a si ' ri i fi cant problem. tince PK' AK 
is. the bnolrlo"" of major osr'.ontlal. na.intenance and ropnir 
pro tool/-: , an opnrociation of the rna'nitU()o a)ui oomptox- 
i ty (->■' the I'.'avy plant is desirable. ’'.'xccrni.r,; from n 
Taval facilities .Kn'^inc-erin"- domrnand ( KA '/FA 1 ) "briofinv 
papon” wi.ll provide this appreciation: 

^ The author anticinater; that Favy 'ivil Fumir - 
'•;r forps 'Officers atten'linv the IJnivev'sity of PittS)bur h 
will oorsu.e the "dual do'-ree program" of taster of Publ i c 
./orTs/' a r; tor- of loience i n tivil ’Tnr-ineerin ’. 
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"The annual exnonditure involvod in the main- 
tenance nro,''^ra.'n in ;Vi-67.6 million. Tldn money 
j uned to maintain a nlant worth alrnont 
hill ion. V'/ith ^'''-,700 oeople involved wo 
maintain over 1,000 activition with more than 
d'30 million rnuaro feet of i)uildin‘'"n anrl h . o 
mill ion aoren of around... The id'"* million 
vojare feet of hu i, 1 din^n involved in t,lu.' 
onnivalont of '100 ismoirc .'Ita t,o bui Idi n'o; . . . 

’’iie i* . b mill ion aoren c> f "'Tound about emial 
1.0 the area of tlio Itate of Nev/ •O'jrney. . . 

If wo out tlie railroad track a the Navy main- 
tninn end-to-end, they would traverno the 
United Utaten. The water liner, would traverr;o 
the liriitod Stator 3 §' timer and the electrical 
linen hi timer... The Navy Shore Fiir.tablirh- 
mentr compriae a complexity of plant. There 
are v/a Lerfvont facilitier v/hicli handle air- 
craft carriera and nuclear rubmarincr, ; air- 
field;' for iet aircraft and iielicopterr ; and 
renair comolexes nuoh an Naval shipyards and 
woa nonr. nyrterns support activi tier. " (7*1) 



1 . o thodolo y a nd 1,1 rnitat i orir, 

Tiie author- foun^i the i n for-'-iat i on referencr'd 

1 

('''’ibiio ''-aphyj "I'jcattcrcr!" in v i.yp 'luo to 

time 1 i mi frt ion.'! and Idie fact that the author found no 
r.;'-ov.iour work that attempted t(! arnerf! the entire J'.JT. A.; 
:!tor\', ml, v/ar, necerr.-^ry to construct thin ther!i,r froir: 
the -lany different source.: referenceri. Unfortunately, 
-nany ”.a v'enue:;;” havinm rtronv i/nfluence on the BEi.iA,, prob- 
lem had to be abandoned/le ft (after bei ri"; introduced) 
for the re::e, 'probers v/ho 'will follow. 

'I'iiO remainder of thi.n thor.ir will contadn i.iio 

'ommand .Ueadquartor., of /P-' 1 and ur i, 

"a chinmton, r . . 



:l; :l; sj; sj; sj; • ■ - 

t': :l; sj; sj; sj; sj; sj; >:■; , 

. }; :l; sj; sj; sj; sj; sj; sj; sj; sj; >:■; 

• S'*^ :l; sj; sj; sj; sj; sj; sj; sj; sv ^ ' 

' « 

-• :l; sj; sj; sj; sj; M ,. ■ 

.. ^• :l; :l; sj; sj; sj; :C - 



■‘ol 'I 5 n : 






■•hantor tv/o, -.iii.i , hr;, 'or; tho??e buck •'•round 

it.O'nr’ thnt in tho author’:-; oninion had r:i.ihntantiat 

inriuonno f>n tlio problom. 

tianter tlrreo, MJau-.'ivrj'i' ■pT,;'.'-;'p VAulif'; ( !rV) PNj 
■ni-: ’I'A ; ' examines the role of Vi'V and ta,r.-‘;et in 

the Trr'.v' ntory. 

diaotor four, :.’ATTMO 3vSTlvr:i-:^TadIi':S. Several 
:'tto;:;()l,u ]javo hoon loado to deve.lop an'-i u'lo rac.ility 
;":ondj,tion oval.uat.ion rrotin" ;;yr:tOTP;'; , and a, ntudy hnr; 
been done conoomin'': the oo:;t of fna intonanco and reyialr 
deferv'?; 1 , h'h:'.; chanter v/ill exanjne t]ie;';e ‘studio:: and 

j ir, n r! • 

hantor five, F;^ 'i dKjiATK'MSI/irS. The rela- 
tlonrtiiion O’*" 'ooT-jouG i'Lopi:;; (recurrir.‘- '-'laintenance , minor 
conf'triicti on , apnronri a t ionr. other than ( - b./!b, oLc.) on 
'the A -problen are nor:'t; con funi rv, Vh.ir; chanter 
att'-" l,o order i.lii;'. cn-n fu:-.i on. 

'ha.pter r.ix thron'''h G.i' hl, 31). .Obd (-''S, 

•:K ',( HN >/'Tl' '•3. 



.1. .A 3noA;icl Term > nolo -y 



any abbrovintionn and i..or;n,c that may bo nn- 
fa'^iliar to many neadovG are i.ined throughout thin thorrir. 
Theno.-^’oro , an index of '1)brev:l a t.ionn and .'lo -rary are 
con:';i fjerod nncenuo. ry. 



o 



2.0 BACKGROUND 

j n thir-': ch'JDtor th.e co’^imand relat j. orio’niPG and 
•ro'.ip and. porrjona], intoreiita affectin’- the prob- 

lem du’^ln'’- t/ie recent pant fei.iTht to ten yearn) will be 
IntrncJncc’d . !n the author's opinion an understanding’' 
of r-n-nmand and i)iteT''est arnuos inriuence on PN“'A’-! is 
or.s^ntiai hol’oro yiroblem d’'>tails cs.n be dir;cur.;sed . 

2,1 Cin ’-lo bceout ive fo3r Coal Property ' aintonance 

' ’ ' eviev/ o i' ana ■-cf’en't of 'Itie ieoar'b tnent of 

the " '^avy, 10 oec ember 1<^D2, the fo3.1ov/iny v/a.s recom- 
mended : 

"'■?ee ommendation No. that the Jecreta.ry of the 

Nrn'^y assign to a sin";le executive (the ’Uiief of 
the Bureau; of Yards and Docks) the responsibil- 
ity for maintenance of buildincnj , '^rounds, and 
structures (’^lass J and 'lass tJ property) and 
the operation of utilities, except for the 
■' ari ne dorps . "i ("U ) 

Under the recommendation it was conceived that the Chief 
of the Bureau of Yards and Docks (i^UjD(v:k 3) v/ould estab- 
lish a uniform program for plannin"-, bud’^etinv, fundinv, 
staffin'’', administerin'’', and appraising the maintenance 
and utilities operation functions. The program would 
bo conducted directly between BlBiO'ifS and the individual 
activity commanders, or throue:h regional offices of 

The 'hi of of the Bureau of Yards and Docks 
(■'hle f, BUdoci'C) i r; nov; called the I'omm.ander, Naval 
Na o 1 1 i 'I, i e e> i'^n.'-’' i no e r i n *; ^ ' o ima n d ( C u l ' UA '/PA ' ' ) . 
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find activity co-nmandern . The allocation of fundn 
to nunport the nai ntenancc and utilities functions v/ould 
he adiTiini stored by B(J )0'K.> in this sarie manner. 

In minKirt of Uiis recommendation it was pointed 
out that: the control of 'oa i ni.enance funds and respon- 

sibility for facilities maintenance was divideri amon,": 
the bureaus and offices; the backlog of essential main- 
tenance had approximated one percent of the replacement 
value of facilities for the past seven years, and a more 
centralized control over the maintenance function should 
faci litate uni form control of the backloy of essential 
maintenance in relation to tlie importance of facilities 
and the f)ro'''’rams tiiat they supf)ort.^ 

On 1 April 19-fi» ihe Secretary of the Navy 
directed the "'hief, BUnr, b'fi to take such actions as were 
requireci to assume full res'.ponsibil i ty for execution of 
the facilities maintenance anci utilities operation func- 

/ O T \ 

tions effective 1 duly lQf3. 

Tn a presentation delivered at the MAVFAC and 

2 

F'’') Maintenance 'Conference, ' September 19^6, Odr. Timberlake 

"'dddier justi fica tion for ’’i'ecoinmenda t i on 70 " 
included: resistance by activities and bureaus, to (nibli c 

works consolidations, need for more a>'’ressivf' implemen- 
tation of the controlled maintenance pro<'ram, and the need 
to P'-sure tlie don-"’:ross that the Navy is responsive to 
'on ''resr; ' s concern over the diversion of ma i ntenaner funds 
to other uses. 

p 

'7n~ineerin" ^'ield 3i vision (iiP') is 3 yeoyraphi- 
cally loca ted field .office rAi'7 A'' . NP ' v/r.s for- 

mally call.od Bureau '’’iel'i .d’ri.'ion (c-’)). 



II 



d i. t’no ph ' 1 o ;o oliio!' developen by bA ror^ulti p '■ 

fi'o”! tho i ni"T'pa-.i rif rop.ponG.Unli tie:-, in the I'avyV: chore 
.1 n:' 1.811a tionr; , anh nnlicited support in retainin'^ these 
r.ysteTPS under tho I'O > Resources ' anaf-ement Systen 
(M '1 ^ ' to ]j.f'tod sorno basin philosophies for facil- 

i ti os tno ria 0!v,onl : 



’’-i .an l a nd. i 'T'pr'ovo’ye nts re pt^eoojqi-, lor^'o ca nital 
j nrostrnoMt 

-The i nvo:;t’Tient can be jusl.]. fied only from basis 
of va.lid military requirerontr; 

- io Tori" as investment is justified, facilities 
''^rma.f’-oment must be desi'^ned to: 

.Trotect the capital investment 
. oflernise the plant as economy, obsolescence, 
and tenh.nolo'i'y dictate 

.f'rovide for nev/ renuirernents ceni 

. lupply ontiinum operational sunnort" ’ ' 

Ho then lis tod v/ha t he called certain corollaries deri- 
ved from the f'ore/’-oin ■ basic philosophies: 

"."oai oroporty lias a. life of its own 
.Investment in real nnooerty is seldom oriented 
to a sole ur:or 

. o'al property server; several u :ors--simulta- 
neously or conr;ecuti voly--and all require many 
comnion r;orvi,ce:'; 

.Identities, miss.jons, and functions of real 
property ’ujors change the nature of facilities 
mana”:ement, but not its substance 
. lIsoT’S and their missions can and do ohan"e, 
l)u t the property remains, to be m,odified and 
adapted, as. required 

. ' aintenance manaye-ient efforts are preponder- 
antly a function of occupancy or vacancy--not 
of level of activity 

.Ono rations mana'^-ement efforts (Utilities con- 
sumption, transportation renuire^-'ents , janitorial 
so’^vices, trash and aerbamp collections) are re- 
flootive of perceptible chan'’:es in tempo" (fdi-) 



Tog ?. 



1 



for information eoncorniri' 



p I'. 3 
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vir. 'I'i rnberla ke noted that be foT’e the nln‘^le ex- 
ecutive deni netiem the ten In/ienendent bureaus, and 
ofrTee,~: v/ero free to purnue facilities mane ^orient r.yuterf; 
application accordin'’' to their own cur: l;o'iif5 and habits; 
that ruj'ne v/ere v i ■'’•orour- , while others v/e re indifferent, 
but tl)a'L in either inrrba.nce tiiere war? 'no contr.aliv'.od 
authori1;y i,.o exercirre discipl iiio or to evalonte 

re la 1. i ve no e d . ^ 

]>'■ poin'Lod out that undcjr- sin<’'lo ercocutive des- 
ignation farriJities systeu design and implementation 
accoloratod. The aa.iority of eo ’itv; ndin-- officers, and 
most bu'''o;:u!s, commands, and offices were just be^’'innin" 
to accept and i:-(3spect 'the sinyle manager concept. Tn 
ay Id;'.') the .Auditor '"t.'neral of the iavy concluded an 
i nvest i tion of many month's duration into the j.rn]>act 
of 'tiic ::]n' l.c cxoc.rtive des, i"nrj tion. Avnon.”' iiis f j.ndi tvu? 



r.i ri ti (' a r t h '' s c w o r’ (t r • : 



"'M;,v:;icnl ‘n.a i n to pane c has. i mur'ovect imdor' 

.'I t re."'ti on. . . TIic (ijvirrion of fund, and tiori'onncl 
cr.iliri'- cou'tro] har? not impaired oporv. 'ti ona.1 
cuntrr)! of the activity... i.'hc visitr; of tiio 
’ •''’ann.’-osen't /> s.,;i.s ta pee Teams have "'a ter i ally 
roducrej main'tenance rnana.’'oment I'jroblomr?. . . 

I't’nou.yh comri^'iay'.d i n.‘ ■ ofrioeix:* opirij ons .are divid- 
ed, the ma.iority concludes that tlie allot'tjn'’' 

0 r maintenance funds by the iV'‘' ) vice tiio indi- 
vidual mana.''’'ement bureau:'? has resulted in -a 
■’ore euui table distribi.rtion and a bettora main- 

■fcained siiore es ta blisbment . " ( • > '•) 

1 I'l 'dr, Timborlake ' s v/ords, "The a..dvent of tiio 



'tm ,o;?our<'.'es ' a.'na 'ement 'iyster'i t/u-caton,, the soncept 
of a siri"i.e ma na <- cir. " ' ' ' ' ' I 'i' :?in''le cxcci.rtive man;)'’e 



) i f) 



in to ■''o;..-!, i j,;-. full notonti.r-l, t;iion: roi^ponn j.bi lity 

mu.rt rr- i:;; i n v/itii u .'•Itvln t nbi vi d nn 1 , rnn nn''omoMt nunt 
bo oontrfi 1 i ’/.od , f'und'- irmrit 1>,' oentrnllv conti’ollod , j.vi- 
for'iat.ioii .•ynt ■ r; nu,;t 1)0 centrally do.-. 1 ;noci ant.) u:'.f:d, 
and ("xeentLon 'ni;;:t bt? decentralized to flclti divicloni: 
of the r-.in'fle oxecuti vc . ^ 

P , 2 denonrees ■■ana ’-oinent Syntoin 

'ihe d(i,j denom’cen ''lana.oomon t dynlcin (l-’.S), i t.-’- 
plov.cntf'd on 1 duly l^''-.?, conrilntn of four j ntcr.ro Lntod 

; ;u]j. ;t(r-i ; : 



"1 • 


■ r'o, TO nmi n> 


■■ a.mi bu(]-"'c t.i n,'’ 






a na ■'•omon t 


of rtr'iourec;-'. for 


o)X!i’a tin uni t 


; . 


ana ""o-"ien L 


of inventory a.nt) 


s j.rni.la.r’ assets 




a na."''e’iiee'L 


of aeciuisltion, n 


' ; a , a nd (i i ; ; - 



no!;.i. Lion of conital annentn . ” ( 2'^ ) 

The nro ' '''a nrni n^'; and bud- etin *. nyrrto. 'n focuu on the "■oa.T ::, 
niirpo:;e;t and outputa of t)io departnont of oGfenno, array 
altor'nati 'ou tone tlie.r to nhnrpon the dec lnion-i."iak.ir.' • 
nrooo -r;, arvi display constituent parts in sue}* a v;ay 
tLi'-t ■•or; I lonsi b i, 1. 1 ty oan oasiiy be itJontiflod. The rpyr:- 
l.t'ps or lana o'nenL of resources o!' epeor. ti rv units fomr; 
on oiitr'Ci/: and on resoureos used, focis or'i r'ana -ers w]io 
jro res :)t/ns,i ble for ofj'octlvo ant) offitaent utilisritio'n 
f)f ro;:(r.irf;e s , focus on actual pcrfor'.nance in rola'l,ion 
to olannod porfori-iance , and use expense one 'rat inn ])ud"'cts 
and account i n,'-' as a TU"icary means of ■.Tiana.'-’on’en.t anti finan 
ejal control at each or -a ni national level. 



)ue to the rria/nTitude of item 2 . above^ and to 
improve the management of resources, tlie Navy and I'arine 
!orps on 1 July 19<52> implemented Project PRI''E ( Pri ority 
Kanao-ement Effort) which provides such uniform concepts 
as : 

"Accrual Accounting, by which an activity is 
chart^ed for resources at the time they are con- 
sumed. 

Total fostinv of an activity, whereby all costs 
of an activity are managed, includin such di- 
versii^ied costs as military personnel, POL, and 
minor constrijction. 

Work b'nits may be assigned to the smallest in- 
crements of a.n activity. These work units become 
part of the annual budget (plan) and are reported 
monthly by the performing offices. " 2 ( 90 ) 

In his article, ”Plannin'-':-Prop:rammin<^-Budvetina; Systems 
and Project P'-If E", Lieutenant Commander Lazarus con- 
cludes that: 

"Project P'-di'E moans that the manager's flexi- 
bility in decj.din;-’; on what resources to use 
should be increased. He should be encouraged 
to think about, for example, the best balance 
between military personnel, civilian personnel 
and contract personnel, or the optimum deyree 
of mechanization, in a v/ide variety of situat- 
ions. With the financial se'-^reyations that now 
exist, managers have little incentive for in- 
vestivatiny such alternatives. " (9I) 

Hov/ever, it was this financial sevre.'>-ation of faci].ities 

dollars that permitted HAVFAC as sin/’:le executive to 

manao-e facilities as an integrated system in themselves. 



In fiscal year 106°, 12,1 billion dollars, or 
a pn-roxi ma t,ely of the Navy and ari.ne 'orps bud'-'ots 

was spent on mana'^ement of resources. 



2 



POL refers to petroleum, oil and lubricants. 
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'I'lio j. '.Ip Lo-Tsen ':,at ion o f throip'h nro.iont ' "] 

'lO" ro:!io "ed ' an tho nin'‘’;lo oxocutive for faoiliti ox 

nnnn ••'•O'mont rnnctionn. In accordance with f'lMAV I n- 

1 f ^'■2 ) 

fitruction 1101 {). ccnmandin"' oorj.ccrn now have 



tlic f l c X ITpl 1 i t,y to apply f'acil Iti.cr: rnann "•otncnt re- 
sources other than those con;-t ra ined hy tlic :on- rose, to 



otitcr f'unc Lions as conditions rcniiiro; 

"(a ) ‘iliCT’c i;-: no Ion ’’or a "f'orico" around ['unds 
for racilitics rn.na'-'o ''ont. The sta tutory main- 
tenance "floor'" (see P.^^l-1 below) is tiie only re- 
striction on cla ina nts'^ "with respect to execution 
of Opcilitios ■Trana.'-'-enient funds,, 

ib) ;hief of baval Onerations (■'!>!(') control 
.ri'''ures Cor facilities management are nlannin'’; 
rj'’t.!re;r for bud.ret purposes, and do not consti- 
tute a constraint unon claimantr; in execution. 

(c) 'MO has final decision v/ith rosnoct to fund 
d i. s t T’ ]. but i o n to c la, i. ,’na n t r . 

id) ! la imanl-s. have the flexibility to ad,ji,)rd, 
fundin"' levels, o'xclusi.'/e of the statutory main- 
tenance "floor", durin-' the n pper tionment nroce.ss, 

ie) MA'/!''A ; a.nd its f'iold activities, a,re tard:od 
to puovido expert advice and assistance to com- 
mand in tlio fa.cilitie - manaxyemont area and should 
be used in li'='u of buildirv’' up duplicate staffs 
for this Purpo:3o . " ( 93 ) 



?,3 'in le ''■xeouti''e- f ,;i f eT'on'''e:'. and 
'urrent 'ommrnd clationshi ns 

"nder lliu siuM-lo executive concept, fundin'" i'lov/ 
for' r.'^c i 1 i t i ''s • i''na,>'-e lent '.‘/nr from tho '^n^'y 'omptroller 

Office of tlie 'hi('(' of Maval <' 'pfi f; i ons. io[u,V'/), 

;e four' 1,0 '’-ajor e .1 a i jna nt : ' . 
an-* i.he Olossary. 



ice Figures 2 and 3 






, 
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to , froTn NA 7F.A ; to the Kn^'ineorin-’' l’’ie.ld j)ivi;;ion 

(E?!)) , end fro^^ tho EF to the activity. It wan neces- 
nary fo':'* tho comnandio''’’ officer to juntify ayainnt the 
back'-nr'ound of the renouroen already made available i;o 
hin any reqi.jent for arldit.iona] I'undn. Prom itn Navy- 
vnde over''-jew, ^;A 7 ''^A•■: v;an able, by a pnlyin’-'- the func- 
tional end unit oont y^r i. ric i u] e , ^ to fietornine a fair nharo 

of available renour’co:; for eacli activity baned on i.tn 

( eh. i 

needn. There v/a,r. euch opnonition t,o tiri n method of' 

renounce allocation. Thin conflict aoiaarently r-enultn 

from a difference of viev/noirit an to the purrono of.’ faci.1- 

itier:. The coinmandin'"’’ officer viewn facilitien an another 

renounce bo bo uned in nuopor-t of hin ninnion. Onerationn 

receive pi'inrity in financing v/ith facilitien receivin;- 

? 

bhe "left-ovorn . " Ar; ntnted under P.l above, IIAyi'’Ab 

an nlnf''le exocijtive vieweef faci.l.i.ty ma.intenance manavo- 

meni. offortn 05', ore no ne’e ran 1:1 y a f'.i.nction of occupanoy 

nv vacancy; not of level of activity. 

under '''" 3 , fund;-; are "channeled" alon'^- tlie r’,ame 

lincu; an command (Fi'^ures P- c- 3), ' ont cominand;; are now 

able for the first time to bud.-’-et, account, report, and 

mana'^e all command resources in one operating budyet, 

(dh) 

with but one limitation, the rna7_ntenance "floor". 

Tochrinuen for allocation of facilitien rnan- 
ayement renouroen v/ill be dij^cunnecf under 3*121» 

2 

:nnvresnional comment >''n.”a7'd in ■■ thi'; i;; u»'idor 



P. 
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THE MANAGERS 



(96) 




iVlAJOR 

CLAIMANT 



NAVFAC 

REP 



SUB- 

CLAIMANT 



NAVFAC 

SUB-REP 



COMMAND CHAIN 



ACT IVITY 

pwd] 




EFD 






'ENGINEERING CHAIN 



Notes refer to Glossary and 
Index of Abbreviations 
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Mail box only, staff 
aid to Major Claimants 



"’/'■VTA' and its field activities provide advice and assis- 
tance (en'-'ineerinp' "chain") in the facilities mana vemont 
area and hhe commandin'^ officer can either accept or re- 
ject this advice. 

In a hri e f i n--’' of the Secretary of’ the Navy, V'^ico 

Admiral Sliifley^' poini.ed outs 

"... durln'': lOh'3-6''), when maintenance mana-’’ ement 
v/as centralized in MA'/FA^’, about million per' 

year from the maintenance floor was devoted to 
the ma ior repair wort included in tiie backlo"'' 
of essential maintenance. hurirr^ this time back- 
lo-"'' remained himh, but fairly steady. Since 
ftindin'’' and management have been transfered to 
major claimants, however, the backloy has risen 
steeply, bacause smaller percentages of main- ,(^o\ 
tenance funds were used for major repair work . ^ ^ 



?.J\- ;on":ressiona 1 and filxecutive Interest 
P Jt-1 'on''ressional Jnter'est 



The Soncress has fTov/n its concern for the main- 
tr^nance of faf;ilities on several occar.ions. Some example!': 
of this concern follow. 

(A) In House Heport 160?, B’/th. Sonyress, it 
v/as repoi'ted that nev; appropriation accounts set up spe- 
cifical.ly to identify and differentiate Funds appropri- 
ated for the maintenance of real property facilitie;-: were 

( 

included in the DOD Appropriation T3i]l. Trans fcjrs 

would be permitted into these acc'ount!; i)ut not permitteti 

^ Vice Admiral Shifley was deputy ^hief of Naval 
Operations ( Logistics ) . 

2 

See 5.11 and H'i«’-ure 
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out. In riefonno of t?iin action tho Committee ntatod: 

"lotTie may arrive t}iat this is an unwarranted action 
' however, the 'ommittee has felt for years that 
operations were bein^’; financed, whether essential 
or not, at the expense of funds intended to be 
made available for maintaining the physical 
plant. "(100) 

The Committee continued with a quote from its own report, 
Ilouse Report I 83 O, 8‘^th. '.onrress, p. 17s 

"However, the Committee is preatly concerned about 
the lonm ran<TO effects of deferred preventive 
maintenance over the last few years. :3ervice 
field commanders are inclined to neglect this 
area oo preventive maintenance when funds are 
a little timht. The iommittee has provided all 
Funds requested for such maintenance and insists 
that the work be done. The Secretary of !)efense 
should see that this preventive maintenance, de- 
si ’•ned to prolon" the life of facilities, is 
carried out as bufiveted, even if it requires 
makinv special allotments to field commanders 
for this purpose. Under no circumstances are 
these funds for preventive maintenance to be 
diverted to other uses. "(101) 

The Committee revealed its consideration of the ques- 
tion of the flexibility of manap^ers by statinm: 

"CoTie may say that the proposed creation of two 
appronri ations whore one existed before i::; an 
intruf'ion on the flexibility so essential to 
'■’■oori mana/'-ement . T?ie ‘'ommittee can but point 
to the sorry condition of so many federal prop- 
ort i. es . . . " (102 ) 

Upon fi nal nassa^re of the l^^bl UOU Appropriati on Act, 
instead of two separate appropriations, maintenance of 
real propo!rty facilities costs v/ere retained under the 
Operation and I'ainte nance Appropriations in an amount 
v/?iich shall he the minimum available, calleci the main- 
tenance "floor". This "floor" has accomplished what the 
separate appropriation would have accomplished v/itiiout 
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the undue restrictions that separate appropriations 
v/ould have caused, i.e., funds can be transfei'ed into 
the "floor” (but not out) with little administrative 
0 f Tort. 



( n) In iiouse '’rport 8Mt}i. ■ Jonpress , the 

''ommitleo demonstrated its, continued interest in tlie 
maintenance of real property facilities by reporting : 

"It will be noted that although the dommittee has 
reduced tiie 19o'^^ budvet request of the Navy, it 
lias not reduced the minimum of i’;i3^l , 500 , 000 wliich 
shall be available for the maintenance of real 
nronerty facilities... In viev; of v/hat apoears 
to be a rather severe reducti.on in maintenance 
funds, it is the opinion of the Committee that 
additional fundiny to the f’reatest extent pos- 
r;ible should be applied by the Navy to the main- 
tenance of real pronerty faeili, tio!i durin ', the 
lOo^!- fiscal year. "(103) 

As shown in Fi’-ure d, the Navy has funded in r>xor>ss, of 

tlie :'tatutoT\y maintenance "floor". This has been accoui- 

Dlished by "mi yra ti n-'’’" funds from other areas of the 

Onerations and ' aintenance (O A i'3 Appronria ti on into 
1 

the "floor". 

( ') Tn an article titled ilitary Construction 

/■•TToropria tions. Are V/e Planninf- divht and Buildin-'^ 

2 

Nnouvh?", lom'ressman dobert 1.. F. Sikes discussed main- 

(loT) 

tenance nerlect. Ke discussed much of that noted 

in (A) and (F3) above and cited an incident concerning 



lee 5.1 for discussion of the (' k ' and other 
a 7 ')propria tions. 

2 

•’onrressman Sikes is Chairman, Subcommittee 
on M, litary Construction, House Committee on Appropria- 
tions, U.S. lonyress. 



MILLION DOLLARS 
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STATUTORY iVLAINTENANCE FLOOR 

( 105 ) 

ACTUAL FLOOR FUNDING^ 
(NAVY ONLY) 




^ 64 65 66 67 68 69 70 

END OF FISCAL YEAR 



ACTUAL FLOOR FUNDING 

STATUTORY IVIAINTENANCE FLOOR 

ESTIMATE * 



FIGURE 4 






the fiscal year 19^9 a nrropria tions wherein reductions 
were made in the "floors" on rea.1 property maintenance 
by the executive branch. ton ’•rer;sman Sikes called thin 
a situat.ion of i '■■nor’irvf’', or violatin'’-, congressional 
Intent reriultinv in a"^'>-ravation of t )'0 problem of’ de- 
ferred maintenance. i'e concliuied his comments on main- 



tenance with: 

"I do not 'Wish to magnify this incident out of 
all proportion. I stress it only to shov/ 1lie 
stron'’’ interest of lonvress in an adequate lev- 
el of maintenance. V/hen this is not done, it 
is safe to say 'that the taxpayers of the country 
iiave to shoulder the burden of new construction 
nrematurely or unnecessarily because of failure 
to adequately maintain facilities that are now 

in ])ei ne-. " ( 106 ) 



? J\-2. i';;<pcutive interest 



The follov/inp demonstrate tlie "hi’"ii level" ex- 
ecutive interest riven the maintenance backlov'’’ in r'ecent 



years . 



(A) In a KAYl’As memorandum the following was> 



’.'/■■"i tten : 



' afrin"’' the briefin'-^ in the lUAiNA V I'ilf. on dd 
November, idr. Nitze stated that fr. AcNamara 
had previously accepteri tlio desirability of 
reducin'’; the backlor of essential maintenance 
not only to the one ouartor of l-’/o of Pi’V lev- 
el but even lov/er than that. The only ques- 
tion of^en is the time at which additional funds 
will start to be applied to re'iuco the ba c Id or . 
tbviously, durin^'- the current 'war situation, 
there ai'-e hirher priority needs, but tiie fact 



that v/e are not rettin '' Griou'’'h rundn now 
nhoulh not nrevent our rooiiept 5 n ’■ them in tiie 
future. ••1(10?) 

ff^) '.n a " onorandurn Cor the Pronident", the 
'Secretary of >efen'’.o, r. J.aird, on 1? October 
ntatoO : 

"Keenin'''' our' real ■proDer'ty i. ri'/ectment in rood 
r;ondi.ti.on in a real probi'-nn. The curmit bac’’:- 
io’'" of enuential maintenance and reonir- excoodr; 

bSO ti'ilJlon, conuidorably more than fundu, an- 
nually available for that purnouo. V/e hope to 
Whitt] e do'wn thin, back] o't by more ncienti fically 
do'ter ninin"' tiie condition of our' real property 
;'!o ar; to imnro'vo 'the fd.annin ’', nro''>'raramiru' , budf;:- 
eting, fundin ■ and analyniu of maintenance or- 
'■''ani/.a tion, v/orluload and eoutn. C'ur lon‘' r‘an'':e 
'■oal in to reduce thin baclclov to a manageable 
level of about '200 mi. 11 i on. " ( lOP; ) 

r. Laird noted that the ;e-narbnent of Jefenne is the 
v/orld's bi ''’''•'ont landlord v/ith forces occu.pyinv abou't; 

1,000 ma.,'or' and 11,500 minor rnilita.ry i nrrta nations 
throu"'hou't the v/orld, wi'tl'; 31 nillion acres of land val- 
ued at t^'-u billion. 

( ,' ) The liovi sties .Performance ' easurement and 

‘■'Iva lua t ion dystom ( ) was os tabl i s,he(i by tiie :)(' ' as 

a U'niforn! system for measurin,'* and evaluating’' specific 

lo''''ir.'.tic. : functional areas to ensure that the .)00 is 

aclii o'/i n^'' the most effective and efficient use possible 

(lOQ) 

of lo'-istics resources. "The objective of the Sys- 

tem is to concentrate rnana.f’'eiTient improvement actions on 



1 Ni'tze V/3.S Secretary of the Navy (SS'INA'O 

and r. cNa.mara Secretary of 'efense at this time (?') 
Tfovc'^ber' lO'lb). dO means 'aria '’■erne nt Infor'ma't ion 
len'ter. 'Plant lenlacement Value (? v) is now called 
Current 'i l.ant '/alue ( '?v). 



porn intent problem aroe.r, by ontabli ?;h j n''- performance 

object j '/or; and evaluatin'^- porformance nyainnt there ob- 

jec-t.i'/en in areas v/here current pro'-re:;;; in substan- 

(11b) 

tially be lov/ that cienireft.” it in interentiny to 

note that BE A'’ wan selected an one of tlie original 20 
functional areas. The ultimate aoal established under 
I.P'To is to reduce BE Ai; to a mana-'eable level by fiscal 
year It v/as learned throu'^h interviev/s at 

- 'A F'' , that no results have been achieved tov/ard BE 'A2 
reduction throu."-h LT F''-') since i;he reports are not sub- 
-'ni t/tofl for, or to, a point: of decision for BE; A!’ fundin 
a'l,iur;tment:. ^ Tn a.n article about T-F idl, nonald 

-'oble reports tliat the i,P’ FS pro^>'rarn director has stated 
that decrotarios I.aird a'nd ?a.ckard liave siiovm yrea'b per- 
sonal interest in the first tv/o reports and the program’ 
( 111 ) 

progress. Perhaps consistant lack of pro":re3a 

tov/ard the BIv.A' foal will ^et "point of decision" atten 
tion as the LP'-'ES matures. 

2.1 f'eal Property ' -aintenanco tounci l 

1 

Vh<^ feal i roperty r a i.nl.enance 'oimcil, under 
the aus'pices of ’the Office of ’the Assistan't Secretary 
of -'efonso (Installations O Loristics), clip i red t).y -fhe 
i rector of the Peal Broperty directorate, meets once 
a month to discuss items of common interest to 'OD 



1 



The Council was establishcci in 1962 



r'n''nonentn in i,!io renl property maintennnee area. The 
’’ ,'oal Iroporby aintenanco Goals for Irnrovod ana^’' 0 - 
mont," adophod hy the deal Property aintenance 'ouncil 
nrr! liotod in Appendix ?. The work of thin council will 
1)0 rofov-nnced in cubnocuont soctionr. oi' this thesis. 

d.G cal 'Toperty aintenence 'ana^''erent onforpnces 

'ihor''' hr-ve boon (.’vo teronco ;eai i^ro party Main- 
tenance a na (''■eriiont ion ('or'onoer: Geptombor and 

Id-lh noconber 10P'~>) ononnonod by A';r;i stant Gecretarien 
( T nr, to nations and i .o^nlrticr ) of Gef'enre and the ilitary 
■ •opartmentr . The siyni finance of there conferences can 
bo noted froTi the "ton level" perronne]. in attendance; 
ll'i (l^'i'V!-) an(i lid (lope) full tine and na^i.-tirne con- 
for-eos in addi tj.on to the conference rtaffr. For both 
COT) fei*'^noor npiiroxi tely one-third, of the conrereor 
v/or'o '■^oneral o'^ Ha'^ offleors and their civilian onuiv- 
a.lonts Prom the 'iffjpo of tlio Gocretary of defenr;^' (f'G.‘), 
'O ' ‘onponenbr, ol.hor CoveT'nnont A/'-oncier and Industry. 

Mb i ec ti ','er To*" i)o th conreroncer were: 

"1. 'I'o define and analyse the principle prob- 
lems that confront the GO) in t>i.e field of 
'’eal P roperty aintenance. 

2. ''o exohan.yo ideas on solvrbion. of these 
problemr . 

3. 'i'o rocomnend to the ex'^cutive levels of the 
npfi-o of the Gor'retary o,f defense and the 

ill'tary * 'one rtvf'nts anononriate ar;tions that 
wi 1,1 T'osuit in more efficlonl: and economieal 



(IV?) ( U >) 



lariP "oiTiont. of nronorty nia i ntonanoc , 

roooiTinondatJ onr: ro’;uI l,.fn '■ I’rom tiinoo cnnrcronce;' wil l 
ho r<~‘ f'eronooi in :;u>);'onuont :'.n('bi.oni': of thin tlie;'.!', 

?..7 rJumrnary 

Before the Ma.val facilities fnoineerin '’omnand 
('hAVFA'J) was installed as the sinrle executive for real 
■Drooei^ty -naintenance there was no centrali'zerl authority 
to exorcir;e systen 'ii.sciplino or to ovaltiate relative 
need in the ’"oal oroi-iorty maintenance areas. '.'urin."" 

Its t'''r-' an single ex'^'’'ut ive , V '\'l S - did iiav(' contrnl- 
izer] r utiiori ty for both hu(h’''’-'tin''' and fund aJJocalion 
in t.he re-' 1 nroporty area, and dove .loped teclminuer: 'to 
evalu.ate rela.ij.ve need. 'i'iiere was. cons.iderable objec- 
tion to this centralized authority, !ov/ under the Re- 
sources 'ana ement Bystem ( ■ 1'', iiA'/r/'d n^ovides advice 
and I'.echnical assistance to command. 'rhe d’niof of haval 
’■ pora lions functions as i.ho sin‘‘':le exocutivo, utilizin'" 
7f-T--7 ' s cxnertiso in the evaluation of facility main- 
tenance reri ui rer-'ents . Under this new system the ra'1,0 o [' 

B ' A i n r e a ri e li a s a c e e 1 e r a t e d , 

'!'he conflict o^'er ou>''pos.e oh raeiJitics war; 
'•^aiserl. lom'nandin.'': officers viev; facilities as another 
rosorirco to use in sunport of their sissJi.ons while othorr 
’ J ev/ tacility ’-laintenance nanayement effo'ists as prepon- 
derantly a func ti.on of ocounancy or vaea.ncv; neb o t ievel 



of activity (rea.l r)ropGrty har. a .13 fo of its ov/n), 

'on.r-ress shov/ed its concern r e '•a r d i n ’■ ma.intenanco 
deferral and iriStitntor] the maintomnce "floor”. Top 
lOv exef'u t ir'O:; have >"e;:olyod to reduce the PirA!’, yet 
baok.lo''' (''onLinuer to jncroaso. 

;uV)sonnenb cdianters v/,i 1 1 examine the [’forts 
that have 1ieon made to ueviso methods of a llocati ri/’’ real 
property maintenance rosources, discuss the apnarerit 
conflict-; and contradictions nearin'’- on the ■Bfiv,/’' prob- 
lem, and attempt to recor.rrend "avenues’* of approach to 
bette-;' o'^a] nation of ma.i-ntenance bactlo'’-. 



*o 



•).'i ij • T i 'LA '1T VALi: •: f ■:!"/) A r:- . n i-.-Aw ta.jgi-;'!' 

.'hi'; ch??ntor will provide tiie rationale for the 
UoO of 'urrent. Plant VpIug (fPV'') aa a cornrnon donorni nator 
in evaluatin''' maintenance nerformance and for the ertah- 
lir,h"'ent of 'h'i tar'^'et an \'o of '?V. Hnon of 'i]'',' and 
Pit '' 'A'i 11 be iincunned. 



'1.1 '] '/ I ie tor’'', ina t i on and lino 

' ri an adfirenn at the 'iefenne 'l<ial I ronorty IViain- 
tenance ana ement 'onferonco, oey)tembnr lobd-, i.'oor Ad- 
miral lorradi. Chief of the RiAreau of Yardn and ^,ockn 



ntated : 



"In reviev/inv the overall manavenent conceotn an 
anplied in the -'epartment of -'ofense for real 
■oroperty maintenance, 1 have concluded that one 
of the ma.ior nroblemn confronting un today in 
the problem of comparability. An ana.lynin of 
effective manaA^’ement of the real property main- 
tenance function cannot be roalinticaily made 
bet'^ween the nervi^or, unlenn there in lurne tyrie 
of a common denominator. The dovelou'^iont of a 
fU'''mon fienominator’ for’ a oplioat i. on of ova l.'ia t.i O' 
IK., r foc;na nee of real property 'maintpnance will 
"o a Ion"' v/ay in nrovidin,''' For effective man- 
agement. In my opinion the une of plant r’c-place- 
mont value (In;/) an a. common denominator for- 
do oa.rtmenta.l comT-)a rinonn will pr-ovlde a, banin 
for nolvin.-" the y)roblem of comnarabili ty . "2 ,( 116 ) 



There have been two "top manaf^oment" befenno 
Real hrooerty aintenance anayement 'onferencon (nee 
2.6)j 19'^''- and I 969 . 

The term plant replacement value flR'''') lian 
been replaced by current plant r'alue (dr'"). 



i:o p-ave exa’^pies of hov/ the Navy u.ve.s 'I '/ to determine 
re:?ource reouirenientr: and as an aid in resource alloca- 
tion decisions. 'Hefore discussin": these uses some state- 
’nents v/ill he ’pade of how NPV is obtained. 

1.11 i arshal Stevens Index and SFV 

The arshall Stevens Index is used 

in do l.crrnini n. : a replacement cost factor. The !SI and 

similar indices are used for real estate valuation and 

depreciation v/orf and are the basis for most real estate 

( 118 ) 

tax bases, insurance computation, etc. The ''’SI 

buildinv indices (undated Quarterly) are computed for 
three senarate areas of the IJ.S. (Eastern, Central, and 
Western) and for four tynerj of construction: fireproofed 

steel fra'^^e, reinforced concrete, masonary bearing walls, 
and open frame steel or wood. These indices, when mul- 
tinlied by the buildinv acnuisition cost, provide a re- 
placement cost that renresents the total cost of 
constructi on reouired to reolace the buildin^ with a 
substitute of lilre utility. These costs include labor, 
materials, supervision, constructor’s profit and over- 
head, arcli j tect ' s plans and specifications, taxes and 
i nsurance. 

Annually, NAVh-'^] preoares a conversion table, 
urn n-"’' the aver ‘3^0 of indicer-; for ''.‘astern and v/ostor'n 
districts, rnd combinin'’' f i r''or)rno fed steel frame and 
reinforeed conci’cto to renresent, permanent construction. 
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mfinoriry boftrin'’’' v/alln to repre;."ent n e mi, -permanent , a.nd 
open frame steel or wood to T'OTiresent temporarvf, .ex- 
amples of the resultin'’' replacomon't cos'h factors for 

, ( 11 ''’) 
a y 1 P t. o f o 1 ]. o w : 



Year Built 



'l.'ype of Construction 





Permanent 


S e m i - p e r ma ne n t 


Tempora 


IQOl 


7.933 


0. 666 


9.320 


1023 


3.201 


3.363 


3. 302 


loA'i 


3.026 


3.010 


3.038 


1030 


1.332 


1.360 


1.307 


loAo 


1.000 


1.000 


1.000 


'fhese 


factors are apnlied 


world -wide . 





The ''ei was e}ior;on in IP'V"'. It was selected 
because the office of the As.sistant Secretary of the 
Na’/y for Installations and Lo;>;istics was usinr- it then. 



and all otlier things iiein”' equal, it wa.s considered 

(130) (121) 

rlesirablc to adopt this service. In ':eal Pro - 

perty aintonance Fact Shee'bs , MAVFA3 discussed I'lSl and 
similar indicovs: 



"1, There are other similar indices of broad 
covera.ae available. The Turner Construction 
^•o. index is based on Eastern U.S. contracts 
and considers labor rates, material prices, 
nr- 0 (iuctivity of labor, efficiency of plant 
and management, and compet i 'fi ve condi'tions. 
F'Cnrineerinr- h'ews decord publishes two indices, 
one for heavy construction and one for build- 
in''’'s. Each index uses costs of structural 
steel shapes, cement, and lumber. The con- 
struction index adds common labor while the 
buildin" index adds skilled labor. These 
Ef'* indices measure wave and material price 
trends and are not adjusted for labor pro- 
ductivity, efficiency of manar’-ement , com- 
petitive conditions or other factors affecting 
cons t.ruction costs. The indices of E.H. Boeckh 
and Associates are I'lublishod for many separate 
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citinn and distinTiAish between tv/o or more tyoen 
of conntruntion material within each of three 
claanea of buildin<^s; (a) residencen, 

(b) anartments, hotels and offices, and 

(c) commercial construction. 

2. Flottin"- of these four indices over the past 
<0 years shows the following relative increases 
in construction costs: 



Times Increase 
in 30 Years 



SF'fi Jonst ruction 


0 . 


3 


Buildings 




1 


Turner Sonstruction !o. 




h 


E.II. Boeckh J; Assoc. 






( ' es idences ) 


3. 


3 


Marshall and Stevens 'Jo. 


3. 


o 



The Marshall -Steve ns index thus indicates a con- 
servative increase and at the same time includes 
consideration of factors not included in other 
indices. " ( 122 ) 



3.12 Justification of OF'/ in Compara.bility Uses 



Several studies have been conducted to determine 



the most significant factor affectiny real property main- 
tenance resource requirements. iiesiilts of the studies 
reviev/ed by the author are discussed. 

(A) in a. study completed by a BUDOCKS task group 
in danuary 1064 the following v/as reported: 



’’■’eplacem e n t cost valuations recorded in the 
inventory provide the only measurement appli- 
cable and available for all catc’-ory codes. 
Dp-dated anntjally, this indicator is a prac- 
tical common denominator for comparin'^ two or 
more facilities or activities because it has 
been factored for are, location* and type of 
construction. 



On the other iiand, acquisition costs are ap- 
plicable only to two or more things constructed 
at the riame time. Square footame is equally 
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deficient becauno many facilities in the in- 
ventory are not 'T’ocorded in terms of square 
footave. "(123) 

In addition, the study concluded that a category code- 
replacement value anproach was applicable for activity 
bufl'^etin'^. This anproach was copipared with actual ex- 
perience at d -3 activities for a three year neriod. The 
averare variation of actual from exnected was ten per- 
cent. 



( B ) In A Brochure of the "^eal T roper ly Main- 
tenance Situation of the [!aval Shore 13 s bablishment , ! ay 
lod/(. , It was reported that; 

”,A second and independent study was completed in 
the Bureau in early April 196 d. This study v/as 
a statistical analysis v/hich indicated that real 
property maintenance requirements yrov/ in direct 
proportion to plant replacement value. Indices 
indicating the relationship between maintenance 
costs and nlant replacement value were developed 
based on Navy-v/ide statistics. The sti.idy con- 
cluded that such indices were valid for Navy- 
wide applications but that slight variances could 
be exnected at the activi ty/command level. This 
study did, however, demonstrate that the data 
obtained from analysis of 120 activities cor- 
t'elated to an acceptable devree wj t]i actual 
activity level experience . "1 ( 121' ) 

( ; ) In -eseareh denort on uevelopment Of Basis 

Ton Alloe.-'tin;^'' aintenanco "esources , July 1964 , Battelle 

Memorial Institute reported the results of research to 

investigate various factors affectin'^ real property 

maintenance cost, and determine those factors havin^' 

ignore significant effect. )ata from 134 activities 

The atithor coulfi not locate t.he study refer- 
enced in the quotation. 



yi- 



were analy’/.ed, cnnsi.derin'^ oconornic, phic , cli- 

matic, organizational, and operational factors and meas- 
urements, to estimate tiieir influence on maintenance 
fund and manpower requirements. The study indicates 
that replacement value is the most significant factor 
affectin^ real property maintenance requirements, and 

that there is a hip;h orcJer of correlation (904) between 

? 

those two factors at the activity level. 

(i)) In An F^valuation, Study, and Test of a 
System for Kacility Oondition Kv^aluation , Technical Ser- 
vices Sorporation reported in June 1Q66: 

"Since it is desirable that the repair cost of 
a component be the dominant factor in the Com- 
ponent Condition, a means of comparison had to 
be employed to relate repair cost to condition. 
Ideally, the replacement cost of the component 
v/ould be the comparative measure. Dividing the 
repair cost by the replacement cost in hundreds 
of dollars would yield an absolute percentap;e 
of Component Condition. " (126) 

Additional comments remardinv this study are made under 

4 . 3 ?. 



n<: ) )uriny the time period of (D) above, the 
Navy performed a similar study concerning facility con- 
dition evaluation. In their report of a test of an alter- 
nate system, NAVFAC reported: 

"It was logically concluded that the dollar value 
of facility deficiencies should serve as the 



Co '''relation regression analysis. 

2 

Ho'.vever, other factocs with "hiyh order" cor- 
relation to maintenance requirements were reported; 
total personnel on board, floor area in buildinys, and 
civilian personnel on board. 
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basis for an evaluation system. This offers 
the potential use of several relationships or 
factors for analyses. These include relating 
value of deficiencies to fundin;^ levels or 
plant value. Relating the dollar value to 
deficiencies found by inspection to the plant 
replacement value of the facility was utilized 
in the alternate evaluation of several facil- 
ities. It was considered that this provided 
the best available common denominator to re- 
flect the condition or maintenance requirements 
to the size of the plant being maintained... 

The elements of described and priced out defi- 
ciencies and PRV offer potential for use in 
establishing priorities of accomplishment at 
local levels, budgeting, and distribution of 
funds. ••( 12?) 

It can be seen from the above that CPV through 
the use of the Marshall Stevens Index is claimed to rec- 
ognize size, age, growth and other significant charac- 
teristics of the plant property being maintained; that 
CPV provides the most objective basis for analyzing 
changes in required maintenance support. 

3.121 Some Specific Uses of CPV . Use of CPV for eval- 
uation of performance of real property maintenance was 
claimed in 3*12 above. Specific uses of CPV follow; 

(A) NAVFAC uses CPV, backlog, and Real Prop- 
erty Maintenance Activities^ expenditures to compute 

(129) 

ratios for service-wide comparison purposes; 





Army 


Navy & 
Marine 


Air Force 


Average 


Backlog 

CPV 


0.00755 


0.01326 


0.00519 


0.0081 


Expenditures 

CPV 


0.02597 


0.02262 


0. 02301 


0.02392 



See 5*12 for a discussion of Real Property 
Maintenance Activities (RPMA), 
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(B) During the period when NAVFAC was the single 
executive for real property maintenance (see 2.1), both 

budgeting and fund allocation was a NAVFAC responsibility 
and CPV and backlog data were utilized in the develop- 
ment of uniform activity equitable distribution of main- 
tenance resources. Now that the funding "chain" (see 
2.3), is through the claimant and not the EFD, N/ VFAC 
and NAVFAC Sub-reps advise claimants in the area of main- 
tenance resource allocation, and uniform allocation is 
no longer possible. However, the techniques devel- 

oped by NAVFAC while single executive are utilized in 
providing advise on the budgeting for and distribution 
of maintenance resources. Current Plant Value and back- 
log data are used for planning and budgeting for both 
recurring maintenance and projects over $10,000, For 
example, some functions and facilities (fueling facil- 
ities, training structures, etc.) cannot be measured by 
a physical unit of measure such as square feet, linear 
feet, etc. , and CPV is used as a unit of measure for 
these. In order to recommend distribution of main- 
tenance and repair project dollars over $10,000 the fol- 
lowing are used: 
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$ for 



Claimant 
Repair 
Projects 
over - $10 1 000 



BEMAR /p, . 

CPV ^^^BEMAR( Claimant) ^Available 
BEMAR / ) BEMAR ( Navy ) ’Navy-wide 

CPV ^ 



Condition 



Unfunded Facilities Deficiencies 



1 



CPV 



3.13 Real Property Maintenance Council Effort to 
Standardize Determination of CPV 

In 3*1 above. Rear Admiral Corradi stated: "An 
analysis of effective management of the real property 
maintenance function cannot be realistically made be- 
tween the services unless there is some type of common 
(132) 

denominator," In their principal conclusions and 

recommendations the conferees of the 1964 Defense Real 
Property Maintenance Management Conference concluded: 

"The need for the Congress and the DOD to have some com- 
mon denominator for measuring effectiveness and adequacy 
of maintenance across the services is recognized. " ^ ^ 
The conferees recommended further study in this area. 

The Working Group on Budgetary and Comparison 

2 

Recommendations of the Airlie Conference initiated a 



Unfunded facilities deficiencies include: 
BEMAR (backlog over $10,000) and BEMM (backlog less 
than $10,000). 

2 

Both Defense Real Property Maintenance Man- 
agement Conferences (1964 and I 969 ) are referred to by 
many as the Airlie Conferences. "Airlie" refers to 
the Airlie House; the location of the conference meet- 
ings in Warrenton, Virginia. 
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study in May I965 to develop a uniform method of deter- 
mining^ replacement costs of military real property for 
use by each of the three services. During the meetings 
that followed, each of the services presented their sys- 
tems of determining replacement value, and several com- 
promise proposals were studied. In a memorandum for 
the record (MFR) that concluded this study the following 
is of interest: 

"Each of the three military departments presently 
has a method which is currently used to deter- 
mine updated inventory values for internal use 
within the department. An informal comparison 
of these various methods of computation was ac- 
complished under the auspices of the Navy during 
the fall of 1965* In gross, the results were 
relatively close, but wide variations were re- 
vealed in some of the three-digit categories. 

These variations minimized the significance 
which could be attached to the gross results, "(13^^) 

The MFR concluded that due to the magnitude of the gen- 
eralizations and assumptions required to test a system 
of GPV, the end result would not justify the time and 
effort required. Therefore, the subject of development 
of a uniform method of real property replacement cost 
determination, GPV, was dropped. 



3.2 BEMAR Target 

3.21 Why Target of of GPV 

The author sought an explicit rationale for the 
establishment of target backlog as of GPV. It is 
stated in SEGNAV Instruction 11010. 5A that: "A backlog 



& 
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not in excess of i of of Plant Value represents a 

(135) 

generally acceptable plant condition. " In a NAVFAC 

"point paper" it is stated* 

"The Assistant Secretary of Defense (Instal- 
lations and Logistics) assigned to the Logis- 
tics Management Institute (LMI) the task 
(SD-271-29 of 19 November 1965) to assist the 
Office of the Assistant Secretary of Defense 
^ & L) to develop key Logistics Program Man- 
agement indices as an aid to OSD top managers. 
The Logistics Management Institute in response 
to the task order developed a number of indices 
as related to Real Property Management, Among 
these was the ratio of plant condition to plant 
value with a goal for this ratio of one quarter 
of 1‘fo of plant value. This is the ratio widely 
accepted by industry and confirmed by NAVFAC 
engineers as being the point at which the Navy 
will achieve the optimum level of maintenance 
and of mission support for the dollars being 
spent. "( 136 ) 



Efforts to determine the rationale used by Logistics 
Management Institute in setting the ^ target and stating: 
"This is the ratio widely accepted by industry, " failed. 
However, supporting information for the ^ target being 
confirmed by NAVFAC engineers was located. In Real 
Property Maintenance Fact Sheets , May 1964, NAVFAC 
stated* V,,, it has been determined that this new annual 

(I37) 

backlog input has been 0,0025 (4 of 1%) of PRV. " 

In other words, if the BEMAR target of ^0 of CPV were 
to be achieved and maintained, all essential maintenance 



items generated during one year would be accomplished 
during the following year,^^^^^ From various interviews 

( 139 ) I(l40)(l4l) 

with DOD' and NAVFAC ' personnel this 

^ Several other interviews confirmed this but 
have not been cited. 
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concept of the rationale for the BEMAR target of of 
CPV was confirmed. Several of the statements used to 
describe this concept of annual backlog input of of 
CPV are: "about one year’s backlog growth," "managable 

level," "yearly rate of CPV deterioration," "an oper- 
ating backlog," "annual generation of major repair," 
"equates backlog to annual generation and therefore we 
would never have more than one year delay from need iden- 
tification to work accomplishment. " 

A panel of the second Defense Real Property Main- 
tenance Management Conference concluded: "The criteria 

established by the Navy as of 1^4 of Current Plant 

Value' could be a goal for backlog reduction, and be use- 

(14R) 

ful in setting a realistic floor. " 

3.22 Target and Policy 

The fact that the BEMAR target has been accepted 
at top management levels was shown under 2.42. However, 
as shov/n in Figure 1, BEMAR continues to grow. Since 
the implementation of RMS in 196?, the rate of growth 
has accelerated and no elimination of backlog or even 
a "tapering off" of growth in the near future is a ap- 
parent. The various goals set over the years for back- 
log reduction have not been met. The LPMES goal (see 
2.42) appears to have little chance of being met (or even 
approached). Some insight into the reasons for this fail- 
ure is required. 



j'j 
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A Defense Real Property Maintenance Management 



Conference panel concluded! 

' . BEMAR (Backlog of Essential Maintenance and 

Repair) has lost its credibility, and as cur- 
rently structured does not represent the total 
maintenance backlog or deficiency. The result 
of this credibility loss has been seen prima- 
rily in adverse budget actions of OSD (Comp- 
troller) and the Bureau of the Budget... BEMAR — 
as a term or a system — should be recast and 
restated. Special efforts will be required to 
have it fully understood and accepted at both 
Service and OSD level, in order to permit use- 
ful budget action and review. "(143) 



This loss of credibility of BEMAR was discussed in 
(144) (145) 

interviews. Some of the possible reasons given 

for this credibility loss werei 

(a) The BEMAR is rising with no apparent ad- 



verse effects, thereby indicating an overstatement of 



needs. 



(b) There can be no such thing as an essential 
maintenance deficiency under the unlinear Navy concept. 

(c) For any level of funding, the services will 
fund the essential items, and therefore there can be no 
such thing as BEMAR, by definition. 

Before discussing these opinions for credibility loss, 
essentiality definitions and maintenance goals will be 
presented. 

In DOD Directive 4165.2, Objectives and Policies 
Relating to the Real Propety Maintenance and Utilities 
Operation Program , one of the program objectives stated 
is* 



42 



"To maintain in the most economical manner all 
active real property to a standard which will 
prevent deterioration beyond normal wear and 
tear, and inactive facilities to a standard 
commensurate with reactivation requirements, " 

Further fjuidance was given under standards of mainte- 
nance t 



"Facilities to be used more than ten years will 
be maintained as necessary to preserve the as- 
set and assure its most economical and efficient 
usefulness for an indefinite period. 

Facilities to be used from three to ten years 
will be given maintenance consistent with the 
projected useful life of the structure or 
program to which it is related. 

Facilities to be used for less than three years 
and only to meet a temporary demand shall be 
maintained to the minimum acceptable standard 
without jeopardizing the health and safety of 
personnel or seriously impairing the accom- 
plishment of the mission. 

Inactive facilities in mobilization plans will 
be maintained to the extent necessary to insure 
weather tightness, structural soundness, pro- 
tection against fire and erosion, and as neces- 
sary to permit reactivation in the period 
prescribed. Lay-up measures as appropriate for 
proper protection of the property will be ap- 
plied to these facilities. "(147) 

In other DOD Directives and Instructions,^ the military 

departments have been charged with the responsibility 

of establishing their individual policies and objectives 

related to and consistent with these basic DOD policies 

and objectives. The services are instructed to take into 



^ No attempt will be made in this thesis to eval- 
uate all DOD and service maintenance policy. Only that 
policy necessary to indicate the broad guidance by DOD, 
and illustrate some of the problems encountered by the 
services in carrying out that policy, will be given. 
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account operational experience and establish policies 
and objectives in order to establish cooperative rela- 
tionships and lead to sound management decisions at each 

(148) 

organizational level. 

It appears obvious from the foregoing that the 
Navy*s task in carrying out DOD's policy would be dif- 
ficult, Numerous instructions and manuals have been is- 
sued by NAVFAC to aid in carrying out their maintenance 
responsibilities. A partial list of publications and 
instructions is contained in Appendix C,^ 

Examples of NAVFAC *s efforts in interpreting the 
broad purpose of maintenance were given in 2.1; "real 
property has a life of its own,,. identities» missions, 
and functions of real peoperty users change the nature 
of facilities management, but not its substance... 
maintenance management efforts are preponderantly a 
function of occupancy or vacancy — not of level of ac- 
tivity. " It was seen under 2.3 that a conflict exists 
over the purpose of facilities t "Commanding officers 
view facilities as another resource to use in support 
of their missions..." In the publication. Maintenance 
Management of Public Works and Public Utilities , NAVFAC 
states t 

"Because of the international situation, active 
as well as inactive facilities have to be 

^ It is emphasized that Appendix C is only a 
partial list. It could be argued that nearly everything 
that NAVFAC publishes bears on their efforts to carry 
out the broad DOD guidance. 




^1% 
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maintained for an indefinite period in varied 
states of readiness. The standard of maintenance 
throuf^hout the Department of the Navy must be 
such that existing; facilities will withstand the 
period of neglect that inevitably occurs after 
mobilization, because priorities for men and 
materials are assigned to new construction 
during this period. For this reason, there 
must be a uniformly high standard of maintenance 
to act as a cushion. "(149) 

Another statement of NAVFAC’s real property maintenance 
policy is to maintain the backlog of deferred maintenance 
at a level of ^ of CPV. Still another statement of 
maintenance policy was made by a panel of the second 
Defense Real Property Maintenance (RPM) Management Con- 
ference : 



"The overriding and significant role of the RPM 
program should be to assure that facilities meet 
the commander’s requirements for mission read- 
iness, AH. management systems should be respon- 
s.i.ve to this primary requirement, " (I 50 ) 

It can be clearly seen that the task of carrying 
out maintenance policy is made difficult by what appear 
to be major conflicts of policy intent, i.e., should 
real property facilities be thought of as having a life 
of their own or as a consumable for the commanding of- 
ficers to utilize as he sees fit in carrying out his 
mission? Should there be a uniformily high standard of 
maintenance to act as a cushion so that facilities will 
withstand the period of neglect that occurs after mo- 
bilization, or should the overriding role of real prop- 
erty maintenance be to assure that facilities meet the 
commander’s requirements for mission readiness? These 







I 

>. 





45 



statements are not completely incompatible but they do 
offer serious conflict to an already difficult task of 
determining facility condition. To compound the con- 
fusion, another element is added to the ’’ladder" towards 
maintenance resource allocation deci sions-essentiality. 

The DOD definition of essentiality is contained 
within the BEWAR definition: 

"The backlog of essential maintenance and repair 
consists of those items of maintenance and 
repair, , , over $10,000 which cannot be accom- 
plished during the current fiscal year due to 
lack of resources. An item is considered es- 
sential when delay for inclusion in a future 
program will impair the military readiness and 
capability, or will cause significant deteri- 
oration of real property facilities. ’’( I 5 I ) 

In Inspection for Maintenance of Public Works and Public 

Utilities , NAVFAC defines essential facilities defi- 



ciencies : 

"Deficiency items are considered essential only 
when sound engineering judgement has determined 
that they should be accomplished within the 
current fiscal year. Essentiality is based on 
the following: 

1. Maintenance and Repair . Corrective action 
is needed in order that the real property in- 
volved may be effectively utilized for its des- 
ignated purpose. 

2. Facility Replacement . Replacement of the 
entire facility is more economical than to 
perform major repair. 

3 . Facility Demolition . Demolition of the 
entire facility is needed to prevent critical 
fire hazards to other properties, safety hazards 
to personnel, or to remove facilities no loager 
required. This includes advertised and nego- 
tiated disposal where this procedure would re- 
sult in the removal of the facility and result 
in cost saving for the Navy,"(152) 
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Therefore, to an already confusin;^ array of goal im- 
plications regarding facility maintenance decisions must 
be added another conflict: (a) does essentiality mean 

that delay of accomplishment will impair military read- 
iness and capability (mission aspects) or cause signif- 
icant deterioration (technical aspects), or (b) does 
essentiality mean that from an engineering judgement 
standpoint, considering only the designated purposes of 
the facility (mission aspects implied, but not specifi- 
cally stated), deficiency items should be accomplished 
during the current fiscal year? The difference in es- 
sentiality condition appears to coincide with the policy 
differences, i.e,, do real property facilities have a 
life of their own or should they be considered as con- 
sumables in the commanding officer's list of resources 
available to him for the completion of his mission? 

With a somewhat better understanding of essen- 
tiality and maintenance goals we can return to reasons 
for loss of BEMAR credibility. 

(A) "The BEMAR is rising with no apparent ad- 
verse effects, thereby indicating an overstatement of 
needs.” The DOD definition of essentiality and BEMAR 
requires impairment of military readiness and capability 
or significant deterioration of facilities for defi- 
ciencies to be essential. Therefore, if there is no 
proof of such impairment or deterioration (buildings 
falling down, bridges failing or military missions being 
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impaired) decision makers will assume that BEMAR is being 
overstated. Since procedures for the validation of BEMAR 
projects do not explicitly confirm by any element of the 
command "chain" other than the commanding officer that 
the deficiency is of vital military essentiality, ^ 
it can be assumed (but difficult to prove) that projects 
not meeting the DOD essentiality criteria will be in- 
cluded in the BEMAR, Also, there is an incentive for 
the commanding officer to make his backlog as large as 
possible in the hope of obtaining an increase in his 
expense operating budget. Under RMS and the unlinear 
Navy (see 2 . 3 ) the commanding officer may expend any in- 
crease as he sees fit, i.e., not necessarily on real 

1 

property maintenance. 

(B) "There can be no such thing as an essential 
maintenance deficiency under the unlinear Navy concept. " 
Those that hold this opinion reason that since the com- 
manding officer receives one "pot of money" (expense 
operating budget) and he may spend this money any way 
he sees fit (the maintenance "floor" excepted) then he 
will fund those maintenance deficiencies that impair his 
military readiness and capability. If his funds are 
insufficient for him to complete his mission, then he 
will certainly let his superiors know of such deficien- 
cies. One fault with this thinking is that the commanding 

^ Obviously, management reporting systems are 
in use which will control this occurance to some extent. 
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officer my disregard his long term maintenance require mentr' 
(let his successor worry about it) or he may alter his 
operations in such a way to accommodate to the deficien- 
cies and thereby spend his resources ineffectively. 

(C) "For any level of funding, the services will 
fund the essential items, and therefore there can be no 
such thing as BEMAR, by definition." This reason equates 
to (B) above. Also, this reason is similar to the "time 
worn" phrase that commanding officers will spend as 
much as they receive , i.e., there can never be such a 
thing as too much money. 

The discussion of BEMAR target and policy has 
done little more than raise problems. No solution to 
the problem of what the target should be has been of- 
fered, In subsequent sections, the efforts that have 
been made to help review the problem of facility condi- 
tion and BEMAR target with more precision will be dis- 
cussed. 

3.23 Efforts to Standardize Terms and Definitions 

The need for the Congress and DOD to have some 
common denominator for measuring effectiveness and ad- 
equacy of maintenance across the services was discussed 
earlier. It was shown where efforts to standardize the 
method of CPV determination were unsuccessful. Top man- 
agers agree that the backlog of maintenance and repair 
projects should be recognized by OSD as a key indicator 
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of adequacy of yearly maintenance and repair funding. 

Yet, it is seen that the credibility of BEMAR is ques- 
tioned; that as a term or system it should be recast or 
restated. Some effort by OSD has been made to es- 
tablish standard terms and definitions to be used in all 
facets of the management of real property maintenance 
activities through a proposed DOD Directive, It is ex- 
pected that difficulty will be encountered in getting 
the services* agreement. The Navy in its comments on 
the proposed directive pointed out that the definitions 
would change the Navy reporting system and format and 

would require categorizations of essentiality that the 

(156) 

Navy is not structured to apply. In a meeting of 

1 

the Real Property Maintenance Council that the author 
attended in August 1970, General Meredith pointed out 
that it would be one of his first orders of business as 
Assistant for Real Property Maintenance to settle def- 
initely on the parameters for BEMAR. Should this 
be accomplished, perhaps some of the confusion over 
BEMAR target and essentiality will be eased. Some sug- 
gestions have been raised that BEMiAR should be restated 
as what is left undone, i.e., the services would list 
all deficiencies left undone at the time of reporting 
instead of the present attempt at listing only the es- 
sential maintenance and repair projects over $10,000.^^^^^ 



1 



See 2.5 
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This would erase the problem of essentiality (for re- 
porting^ only) and possibly establish the credibility of 
reporting backlog; however, it is obvious that the de- 
termination of essentiality would still be required. 

This method of reporting backlog may provide a more 
uniform indication of plant condition. 

3.24 How BEMAR is Used by the Office of the Secretary 
of Defense 

In interviews, an attempt was made to 

gain an insight into how OSD uses BEMAR in determining 

fund allocation among the services. It was learned that 

1 

the allotment of 0 & M funds is based on prior years' 
funding, manpower allowances, BEMAR, and service use of 
BEMAR funds. An assumption is made that most of the 
dollars are spent sensibly and logically. Any areas of 
weakness receive concentrated evaluation. A key indi- 
cator is the demonstration of good (or bad) management 
practice in the real property maintenance area, BEMAR 
provides a point of departure; is an indicator. Although 
the credibility of BEMAR is questioned, it is the only 
indicator available and will continue to be used until 
replaced by a better indicator. 



See 5.1 for an account of the full scope of 
the 0 & M Appropriation. Maintenance is only a part of 
these funds. 
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3.25 Latest Attempt to Reduce BEMAR to Target 

1 

In accordance with OASD direction, a program 
change request was submitted in 19^9 that would provide 
for the orderly, phased maintenance and repair of facil- 
ities that would reduce BEMAR to a manageable level by 
fiscal year 1975 • The DOD planned BEMAR for prudent 
management was established at $33 million of 
Program Change Directive N-9-0^0 of 20 January 1970 ap- 
proved with minor exceptions the increased program as 
an authorized level of expense for real property main- 
tenance if and as the Navy chose to reprogram its funds 
to that function. The target for BEMAR and the program 
for reaching that target have been approved, but no 
funds in addition to that amount already received will 
be provided, i.e., the Navy is free to reduce BEMAR to 
target within its available resources. The decision is 
a "trade off" decision. If the Navy wants BEMAR re- 
duced to target, the Navy must give up something for it 
(planes, ships, etc. for real property maintenance). 

3 . 3 Summary 

This chapter shows j how the Marshall Stevens 
Index is utilized in determining the Current Plant Value 
(CPV) of real property facilities; how the use of CPV 

^ The Office of the Assistant Secretary of 
Defense (OASD). 
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was justified and some of the uses of CPVj and discusses 
the failure of the Real Property Maintenance Council to 
standardize the procedures for determining CPV through- 
out the Department of Defense. 

The reasons for the establishment of of CPV 
as the Backlog of Essential Maintenance and Repair (BEMAR) 
target are presented. No explicit rationale is apparent 
for the target. However, since of CPV approximates 
the rate of plant deterioration, and if the ^ target is 
achieved and maintained, then deficiencies detected but 
unfunded in the current year would be funded in the fol- 
lowing year, i.e., ^ of CPV equates backlog to annual 
generation. 

Maintenance policy as it affects BEMAR target 
is discussed through the presentation of seemingly con- 
flicting definitions of maintenance goals and essen- 
tiality. It is seen that BEMAR credibility is questioned. 
Reasons for this appear to be tied to the conflicts with 
maintenance goal and essentiality definitions. Efforts 
now in process to standardize maintenance and repair def- 
initions and terms are presented. If successful, it is 
hoped that backlog reporting will give decision makers 
a better indicator of property condition than is pos- 
sible with BEMAR as presently defined. 

It was shown that the latest attempt to reduce 
BEMAR to target by fiscal year 1975 resulted in no ad- 
ditional funds for this purpose, but did recognize 
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reduction to target as an authorized level of expense 
if and as the Navy chooses to reprogram its existing 
funds to that purpose. 
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4.0 RATING SYSTEMS-STUDIES 



4.1 Introduction 



Several attempts have been made to establish 
rating systems to reflect real property condition, and 
to rank maintenance, repair and minor construction pro- 
jects and facilities according to operational priority. 

The desirability of condition rating and priority rank- 
ing systems has long been recognized. To the best of 
the author’s knowledge, the first facility rating and 
job priority ranking system was recommended in an Albert 
Raymond and Associates study completed in June 1963 • 
This study covered all DOD Real Property Maintenance 
Activities^ with the exception of family housing and 
pointed outi 

"There currently exists no means for insuring 
that maintenance forces and funds are being 
utilized on the most important and most essen- 
tial work as the year progresses. Further, 
there currently exists no means for determining 
whether items appearing as Backlog of Essential 
Maintenance could have been done in place of 
other less urgent or less important work. . . 
Consequently, relatively less essential work 
is performed with installation resources while 
more essential work is deferred pending allo- 
cation of additional funds. Improved defini- 
tions of essentiality are needed in order to 
assure that only critically essential projects 
are included. There should be a way of uni- 
formally considering the relationship of facil- 
type, facility mission and life, and nature 
of the project. ”2 (164) 



^ See 5.12 Real Property Maintenance Activity 

(RPMA) . 

2 

Additional comments regarding the Albert 
Raymond and Associates study are made under 4.2. 
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In opening remarks before the first Defense Real 
Property Maintenance Management Conference, September 
1964 , the Assistant Secretary of Defense (I & L) , Thomas 
D. Morris, stated* 

”We have long needed and' given much discussion 
to means of rating the condition of air bases 
and installations. We need to perfect and 
begin using on a current basis such condition 
measurement ratings. I suspect we have been 
searching for too much detail and too high a 
degree of perfection. .. **(165) 

In their principal conclusions and recommendations, how- 
ever, the conferees concluded* "An industry viewpoint 
on the impracticality of application of an exact stand- 
ard measure to compare one installation with another was 

(166) 

generaly accepted. " Continual study in this area 

was recommended. 

A panel of the second Defense Real Property 
Maintenance Management Conference, December 19 ^ 9 $ rec- 
ommended t 

"That additional research be sponsored by the OSD 
to develop facility condition indices which would 
apply uniformally to the services, and be util- 
ized as a measure of facility condition in ad- 
dition to BEMAR."(167) 

This panel pointed out however* "Because of the dif- 
ficulties of relating facility use and condition to mis- 
sion effectiveness, this time, such priorities must 
be considered as a relative ranking at the installation 
level and not as absolute priorities for the comparison 
between installations, or services at the Headquarters 
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or DOD level. ” 

The author regrets that only an indication of 
the extensive work that has been done in attemptin^^ to 
develop a uniform facility condition or facility rank- 
ing evaluation system can be presented in this thesis. 

The evaluation of the systems recommended in the var- 
ious studies must be the subject of further research. 

In order to provide an example of the type of systems 
that have been recommended, results of the Albert 
Raymond and Associates study will be discussed. The 
reasons for presenting the Raymond study material in- 
stead of other similar studies arei 

(a) This is the first such study in this area 
that the author is aware of; 

(b) in the author’s opinion, it is represent- 
ative of the kinds of systems that have been recommended; 

(c) it is the only such study that the author 
is aware of that has been implemented in part (see 4.4); 
and 

(d) it is somewhat easier to understand than 
the systems that have followed. 



4.2 Albert Raymond and Associates Study 

( 169 ) 

The Raymond study was very broad in scope, 

covering all Real Property Maintenance Activities(RPMA) . 
A partial list of the areas where recommendations were 



I 
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made follows* facilities, organization, programming 
and procedures, estimating, scheduling, manpower, back- 
log of essential maintenance, budgeting, funding, cost 
controls, etc. Only those recommendations pertaining 
to facility and job priority ranking will be discussed. 

(A) A Facility Index (PI) was recommended. ^ 
The index was to be valuable in establishing need as a 
criteria rather than history and would give recog- 
nition to* 

(a) the relationship of a facility to the 
installation mission, 

(b) the relative costliness of maintain- 
ing a facility, and 

(c) the relative difference in age and 
construction of a facility. 

A numerical scale from zero or one to ten was developed 
for each of three factors (Appendix D) * 

(a) Mission Factor (MF), 

(b) Maintainability Cost Factor (MC), and 

(c) Replacement Value Factor (RF). 

It was claimed that each facility would be quantita- 
tively compared to each other facility by ranking the 
resulting indices. Through expansion to include entire 
installations, comparisons of installations would be 
possible. Combining the three factors would provide 
the Facility Index for each facility ranging in value 
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from 0 to 1 , 000 1 

MF X MC X RF = FI 



(B) Expansion of FI by common Facility Measured 
Units (MU), such as square feet, square yards, etc,, 
would result in a weighted value representing the con- 
tribution of each "category" of facilities to a com- 
posite Installation Index 

(FIi X MUi) + (Fl 2 X MU2) + ... (Fly^ X MUj^) 



MUj^ + MU2 + 



MU 



= FIi 



n 



In order to allow for different units of measure (square 
feet, square yeards, etc.) each category of facilities 
would be relatively weighted according to its contribu- 
tion to total replacement cost, for example t 



1 2345 



Facility 

Category 


Weighted 

PI 


CPV 

($ 1 , 000 ) 


5 of total 
CPV 


Multiply 

2 x 4 


Buildings 


tt 


307 


15,000 


66,9 


205.0 


Square Yard 
Items 


^^sy- 


172 


3,000 


13.3 


23.0 


Utilities 


Flu = 


227 


4,000 


17.8 


40.0 


Ground Fencing 


^'f = 


72 


194 


0.9 


0.6 


Railroad 


FI = 
r 


72 


240 


1.1 


0.8 




Total 


CPV 


= 22,434 


NI = 


269.4 



The Raymond study claims that with uniform costing, staf- 
fing and scope of RPMA within and between the services. 



^ FIj^ would indicate the weighted value for all 
buildingsi Fij^ for utilities, etc. The numbers 1 , 2 ,,, 
N represent individual facilities. 
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the Installation Index (NI) would be a meaningful guide 

for actual allocation of funds for basic maintenance 
(172) 

activities. 



(C) As a second step towards the development 



of a job priority rating system for maintenance work, 

( 173 ) 

a Job Factor (J) was recommended. The Job Factor 



would depict the importance of the individual job con- 



sidering its relationship tot mission accomplishment, 
facility life, safety of personnel, protection of facil- 
ities, facilities maintenance cost and deviation from 

2 

annual work plan. Therefore, the Facility Index would 
establish the relative importance of a facility within 
an installation and the Job Factor the relative impor- 



tance of a job in comparison with other jobs. An example 
was given of determination of Job Factor for the re- 



placement of coal fired furnaces in mobilization 



buildings: 



Factor 

"Mission Accomplishment-Prime Mission, 



Essential Work 17 
Facility Life-Failure Possible- 

5-25 Years 9 
Safety of Personnel-Failure Possible 13 
Protection of Pacilities-Prime 

Mission, Failure Possible 13 
Maintenance Cost-Not Available 0 
Deviation from Annual Work Plan- 

Not Applicable _0 



Job Factor 52 



The first step is the determination of the 
Facility Index (FI). 

2 

See Appendix D for examples of numerical values 
and additional comment for each of these items. 
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(D) The third step in developing a job priority 
rating system is to combine the Job Factor (J), and 
Facility Index (FI), to obtain the Priority Rating Number 
(PRN) , 



PRN = FI X J 

Therefore, PRN establishes a relationship between the 
importance of facilities on an installation and the im- 
portance of the particualr job involved. 

(E) By taking a fourth step — include the In- 
stallation Index (NI) — the resulting expanded formula 
can provide a Command Priority Ranking Number (CPRN) : 

CPRN = NI X FI X J, or 
CPRN = PRN X NI 

Accordingly, the most important job on the most impor- 
tant facility on the most important installation would 
have the largest number. 

In defense of their facility and job priority 
ranking systems, Albert Raymond and Associates stated: 

"This type of data collection is based on in- 
dividual judgement, but limiting these judg- 
ments to specific individual variables which 
are adequately bench marked increases their 
accuracy. Summarizing these individual com- 
ponents into one figure is considerably more 
accurate than attempting to start from a com- 
posite overall judgment without a guide for 
its consistent level of application. This has 
been proven many times in different phases of 
industrial management. "(177) 

It was pointed out, however, that "Unless and until 
all installations and each military department main- 
tains inventory records and classifies facilities on a 
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common, uniform basis, there can be no objective anal- 
ysis and comparison at the DOD level, and a valuable 

( 1 ^ 

index will be unavailable to management.” 

It should be noted that this system of facility 
and project priority ranking does not provide ratings 
of facility condition; it does not answer the question, 
”What should be done?"^ What it does provide is a sys- 
tem of determining the most important jobs, the most 
important facilities and the most important installations. 
What still is required is some method of determining 
facility condition; some way to answer the question, 

“How much of our limited resources should be applied 
to the maintenance and repair of real property facil- 
ities?" 



4.3 Facility Condition Evaluation (FCE) Studies 

Several attempts have been made to develop facil- 
ity condition evaluation systems. In a study. Facility 
Condition Evaluation , the Real Property Maintenance 



Condition of facilities is “implied" in the 
selection of numerical values for five of the six items 
that determine Job Factor (see Appendix D). Four of 
the items (Mission Accomplishment, Facility Life, Safety 
of Personnel, and Protection of Facilities) increase in 
numerical value from “essential work" to “actual fail- 
ure" (condition evaluation). Condition is implied 
under Facility Maintenance Cost in that numerical values 
increase as annual maintenance costs increase ( expres- 
sed as a percent of the present replacement cost of the 
facility) . 
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Management Staff, DASD (P & I), April 1965* discussed 
the problem of facility conditiont 

"Staff visits to field installations, reports 
through official channels, and special studies 
by consultant firms indicate the need for a 
uniform, systematic, standardized approach to 
evaluation of facility condition and main- 
tenance requirements. No uniform method is 
currently in use on a DOD-wide basis, whereby 
an installation commander can compare the rel- 
ative conditions of the various facilities for 
which he is responsible and determine which 
should receive priority in allocation of re- 
sources, Similarly, no uniform procedure is 
available for use by a commander of more than 
one installation for fair and impartial eval- 
uation of needs. This problem is greatly mag- 
nified at each succeeding higher staff level 
and results in major decisions based entirely 
on judgement rather than facti thereby re- 
sulting in resource allocation, as previously 
stated, on the basis of past experience rather 
than current needs. . . The prevailing philos- 
ophy appears to be a matter of giving the 
most to the one who can "yell the longest and 
loudest", . . There are also indications that 
facility maintenance is programmed largely on 
the basis of impact on the base mission and 
that only such work as has a direct bearing 
on mission warrants accomplishments, ” (1?9) 

A system to correct the above problems by providing a 

facility condition evaluation consisting of three parts 

^ (180) 
was proposed, 

(A) Prior to physical inspection, the components 
of each facility would be evaluated and rated according 
to their individual importance and contribution to the 
structural integrity of the facility to meet its assigned 
purpose and use. This would result in a Component Rating 
(CR), for example; foundation, 10 j roof, 8; doors and 
windows, 3 ; etc. During the cyclic inspections, the 
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actual condition of the component would be determined 
and rated by a factor called Component Condition (CC), 
for example* foiled, 9; health or safety hazard, 6j 
essential maintenance, 4; etc. The sum of each com- 
ponent's CR and CC establishes the Component Condition 
Index (CCI) for that component. 

(B) Following physical inspection and develop- 
ment of CCI's, the Facility Condition Index (FCI) is 
determined by summarizing all CCI's for a particular 
facility. The CCI's and FCI's could be used as a guide 
to identify and program priority work requirements, 

(C) The Installation Condition Index (ICI) 
would be obtained by averaging all FCI's, for example* 



Facility 




FCI 


Administration 


Bldg. 


#123 


99 


Administration 


Bldg. 


#124 


115 


Runway #3 




80 


Roads 






65 


etc. 






etc. 



Total (100 Facilities) 9,280 

ICI =92.8 

On 24 November 1965» the OASD (I & L) requested 

that each service field test the Facility Condition 

Evaluation (FCE) proposal developed above. The results 

1 

of these field tests follow. 



Results of the field test by the Air Force 
were not located by the author. 



m 
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4.31 Navy Field Test of FCE 



The Navy tested the proposal outlined under 4.3 
above during the period February to June 1966 and re- 
ported test results in Field Test of the Facility 

(181) 

Condition Evaluation. Some of the conclusions in 



this report werei 

"The number of variables involved in a decision 
on component condition are too numerous to ex- 
pect consistent decisions on a simple condition 
rating. . . The proposed FCE provides no way to 
reflect the magnitude of a deficiency or main- 
tenance problem related to any component... 

There is no way to reflect multiple deficiencies 
or problems within a component... The proposed 
FCE does not weight the structure score or 
facility index to reflect the size or value of 
the structure... Much disagreement was involved 
in attempting to rank the relative importance 
of components. "(182) 

An alternate system consisting of the following 
procedures was tested by the Navys 

"(1) Perform detailed inspection annually. 

(2) Identify requirements necessary to restore 
or maintain the facility to its normal desig- 
nated condition. 

(3) Provide estimates for requirements iden- 
tified. 

(4) Summarize the dollar value of the require- 
ments and divide by the facility value to obtain 
individual facility index. 

(5) Summarize total facility requirements and 
divide by the total facility value to obtain 
the overall installation condition index. 

(6) Report annually the indices obtained. "(183) 

In conclusion it was recommended that, "... any system 
used be based on relating the dollar value of maintenance 
requirements determined by inspection to the value of 
the facility or installation involved. 
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4,32 Army Field Test of FOE 

The Army contracted with the Technical Services 
Corporation to field test the proposed Facility Condi- 
tion Evaluation (FCE) System (4,3 above). Their find- 
ings were submitted in An Evaluation, Study, and Test 
of a System for Facility Condition Evaluation , 28 June 
1966 .^^^^^ Technical Services Corporation (TSC) saw the 
proposed FCE as conceptual in nature and an excellent 
point of departure for developing a system. In develop- 
ment of a system» TSC considered four possible mathe- 
matical models, 

(A) The Averaged-sum Model proposed by DOD 
(4,3 above) was rejected by TSC because: 

(a) The Component Rating (CR) was found 
to be only an apparent weighting factor. The Facility 
Condition Index (FCI) was found dependent only on the 
total sum of the Component Conditions (CC’s) within a 
facility. 

(b) No weighting factor was found to re- 
flect the relative importance of facilities within an 
installation. 

(c) Because the FCI’s were found dependent 
only on the total sum of CC's, and since no facility 
rating was employed, the Installation Condition Indices 
(ICI) depend only on the total sum of the CC's, 

(B) The second model tested was called the 
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Prime Factorization Model, This model was rejected 

because ; 

(a) The computed indexes were found cum- 
bersome. 



(b) One large FCI could dominate the 
computed ICI causing practically significant factors to 
become mathematically insignificant, 

(C) The third model tested, the Adjusted 
Sum-product Model, was adopted for use at the instal- 

/ 1 O Q \ 

lation level and has the following characteristics*' 

(a) Assign an integral number from zero 
to ten to the components of a facility in ascending 
order of relative importance. Call the number the Com- 
ponent Rating (CR), 

(b) Assign a number from zero to one 
hundred to each component of a facility to correspond 
to a maintenance condition ranging from "no work re- 
quired" to "failed" respectively. Call the number the 
Component Condition (CC), 

(c) Assign an integral number from zero 
to one hundred to each facility in an installation in 
ascending order of relative importance. Call the number 
the Facility Rating (FR), 

(d) Compute an index called the Component 
Condition Index (CCI) for each component by taking the 
product of CC and CR, 

(e) Compute an index called the 
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Facility Condition (FC) for each facility by dividing 
the sum of the CCI’s of its components by the sum of the 
CR*s of its components. 

(f) Compute an index called the 
Facility Condition Index (FCI) for each facility by 
taking the product of its respective FC and FR. 

(g) Compute an index called Instal- 
lation Condition (IC) for each installation by dividing 
the sum of the FCI*s of its facilities by the sum of 
the PR’s of its facilities, 

(D) The Fixed-bound Sum-product Model was the 

final model tested and was the model selected for use 

(189) 

at higher command levels. It was rejected for use 

at the installation level due to its requirement for 
more sophisticated computer equipment than is usually 
found at this level, and, the indexes resulting are small 
fractions considered to be of little value as manage- 
ment tools for local maintenance planning. The model 
has the following characteristics: 

”(1) Fixed bounds for all model formulae. All 
formulae take decimal fraction values between 
zero and one, 

(2) Assignment of a decimal fraction between 
zero and one to each element in the DOD plant 
to indicate that fraction of the mission of 
the next higher element that it contributes. 

(3) Assignment of a decimal fraction between 
zero and one to each lowest level element (i.e,, 
component) in the DOD plant to indicate that 
fraction of its mission that is deficient for 
maintenance reasons, 

(4) Computation of a decimal fraction between 
zero and one for each element in the DOD plant 
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to indicate that fraction of its mission that 
is deficient for maintenance reasons. 

(5) Computation of a decimal fraction between 
zero and one for each facility in the DOD plant 
to indicate its priority in the allocation of 
maintenance resources. "(190) 

Some of TSC’s conclusions weret 

"... Subjective judgements and intangible con- 
cepts will play a major role regardless of degree 
of refinment... The cost of implementation of 
the system should be more than offset by in- 
creased allocation and maintenance efficiency, , , 
For efficacious implementation of the system, 
uniform standards of evaluation, repair costs, 
and other subjective determinations must be 
agreed upon. "(191) 



4.33 Current Status of PCE 



The most current information found by the author 

regarding the status of OSD's efforts to establish a 

Facility Condition Evaluation System is an OSD "draft" 

titled Facility Condition Evaluation , dated 23 September 

1 ( \g2 ) 

1966. In this draft it was pointed out that a 

significant effort by the most knowledgable personnel 
in the three military departments had been expended in 
the testing of a Facility Condition Evaluation System. 

A revised concept for facility condition evaluation was 

, (193) 

proposed i 

(a) inspect facilities, identify unfunded defi- 
ciencies, and estimate the cost to correct these defi- 
ciencies} 

^ Intuitively, since this is a "draft," it would 
seem that something more current does exist. More re- 
search effort is required in this area. 
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(b) set up a ratio of deficiency correction 
cost related to a total cost figure that will provide 
a number or percentage which will be useful for com- 
parison to similarly derived data for other facilities 
at the same or other installations! and 

(c) utilize data thus obtained, as an aid for 
funding priority determination (not as a substitute for 
judgement) . 

It was concluded that, “The establishment of 
any major new data collection and reporting system such 
as the use of current plant value or plant replacement 
value should be considered after all efforts to use 
existing data already being collected and reported have 

( 194 ) 

proved infeasible," 

4,4 Navy Special Projects Rating System 

The Navy established a validation and rating 
system for special projects through BUDOCKS Instruction 
11014,38 in March 1964,^^^^^ This system was established 
to insure funding of the most essential projects consis- 
tent with availability of funds. The current instruct- 
ion, NAVFAC Instruction 11014, 38B, is essentially the 

(196) 

same as the original instruction. 

The Navy, after study of the Raymond report 
(4,2 above), extracted certain points and integrated 
them into the present validation and project rating 
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(197) 

system. This system is devised to place a project 

in an order of relative importance with the projects, 
throu^^h consideration of five basic factors* 

(a) relationship of the project to the mission 
of the activity; 

(b) duration of requirement for the facility; 

(c) economic considerations; 

(d) probable future damage to facility and/or 
impairment to operations; and, 

(e) non-maintenance factors. 



These five factors are broken down into numerically 

weighted elements. For example. Relationship of the 

Project to the Mission of the Activity has the following 
1 

breakdown* 



**1. Relationship of the Project to the Mission 
of the Activity 



a. 


Vital and Direct with Urgent 






Operational Need 


3.0 


b. 


Vital and Direct 


2.0 


c. 


Direct 


1.6 


d. 


Indirect 




e. 


No Effect 


1.0 '*(198) 



The rating is determined by choosing a weighted element 
value under each of the five factors and then multi- 
plying them together. The resulting product is then 
multiplied by 100. For example* 

3.0 X 3.0 X 1.0 X 1.6 X 1.3 X 100 = 1872 



Appendix E contains the project rating factor 
numbers and definitions, and an example of a completed 
Special Project Request Form. 
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Each Enj^ineerinff Field Division (EFD) reviews 
all special projects requests in their respective geo- 
graphical areas to insure that optimum solutions (tech- 
nical aspects) are being proposed. Validation of the 
projects is accomplished by a team consisting of at 
least one engineer from the EFD and one or more rep- 
resentatives of the activity concerned. Upon completion 
of an on-site review, the team develops a preliminary 
rating which is subsequently reviewed and approved or 
modified by the EFD, Validations are effective for a 
maximum period of two years and may be revalidated more 
frequently if desired. 

The Special Project Rating System has been suc- 
cesfully used with little modification for six years. 
However, some difficulty with Navy-wide application has 
been encountered. The difficulty was discussed in a 
"workshop" of a recent NAVFAC conferences 

"The present rating system, NAVFAC Instruction 
11014, 38 B, is considered to be an acceptable 
and useable system in determining the urgency 
of a project. However, the numerical rating 
assigned to similar projects by different EFD's 
show a marked difference. In I 968 , two rating 
seminars were held to discuss these differences, 
one at San Diego and the other at Charleston, 
Eight projects were rated by representatives 
from each EFD and a comparison of numerical 
ratings indicated that considerable variations 
existed between the various EFD's. Improvement 
in the consistencies of the EFD rating is de- 
sirable so that the use of the system would be 
of more value to the major claimant and type 
commander in developing execution plans for 
repair projects , " ( 199 ) 
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This difficulty was discussed with NAVFAC personnel, 

It was agreed that ratings are valid only to the extent 
that ratees apply uniform standards. Since the ratings 
are reviewed at the EFD level, they can theoretically 
at least be valid throughout the EFD area, and beyond 
if ratees have identical background and values. It is 
realized that this is not so but it is probably as close 
to an ideal system as is currently possible. Priorities 
for project funding are determined by the major claim- 
ant by a process that the claimant is at liberty to es- 
tablish,^ It was stated that claimants do utilize the 

NAVFAC assigned ratings? that project funding priorities 

( 202 ) 

and NAVFAC ratings compare favorably, 

4, 5 Cost of Deferred Maintenance Study 

Two of the main effects to the Navy of inade- 
quate maintenance funds stated under 1,1 were? accel- 
erated deterioration of facilities, and the probability 
of greater cost when the postponed work must be done 
later. In Real Property Maintenance Fact Sheets , May 
1964, NAVFAC discussed the areas affecting growth of 
maintenance backlog cost and listed these factorsi 

(a) price escalation, 

(b) accelerated deterioration factor, and 
( c ) ag ing plant, 

^ The author did not interview major claimant 
personnel and therefore does not know what procedure 
they employ in assigning priorities. 
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It was pointed out that price escalation can be docu- 
mented for any time period; factors for accelerated 
deterioration and aging plant cannot. NAVFAC uses an 
estimated three percent per year for the accelerated 
deterioration factor and two percent per year as an es- 
timate of cost increase due to aging plant. 

In a study, Public Works Maintenance in the 
Navy: Evaluation of Critical Factors , Planning Research 

Corporation developed a methodology to determine the 

( 204 ) 

total annual cost of deferring maintenance. Em- 

phasis in the report was placed on items categorized 
as backlog of essential maintenance. 

The total cost of deferred maintenance was con- 
ceived of as having two major elements* the cost in- 
curred by the actual performance of the maintenance ac- 
tion, and the incremental cost incurred because the ac- 
tion has been deferred for any reason. The major em- 
phasis in methodology development was placed on the 
evaluation of the incremental cost. Three major factors 
were identified as contributing to incremental cost of 
deferrance * 

”(1) the loss in efficiency in performing the 
mission resulting from an uncorrected defi- 
ciency; 

(2) the possible increase in the extent of 
the deficiency resulting in a change in the 
scope of the maintenance action when it is 
performed; and, 

(3) certain economic aspects, such as changing 
labor costs or inflationary (or deflationary) 
trends. ”( 205 ) 
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Annual ownership cost was defined as the 

prorated investment (over the years of intended use) and 
the average annual maintenance expenditures required to 
attain the intended useful life. Therefore, any re- 
duction in the intended useful life of real property 
constitutes a significant increment in such costs. 

It was said that a deferred maintenance action 
could represent a loss in efficiency in mission per- 
formance in two ways* some functions may be denied 
because of the deficiency, or it may be necessary to 
perform obligatory functions by alternative means to 
accomplish the mission. 

Therefore, ownership costs and mission-related 
costs are estimated as the incremental annual cost re- 
sulting from deferred maintenance. For example, any 
deferred maintenance that will cause a shortening of 
the useful life, will cause the investment to be pro- 
rated over fewer years thereby increasing the annual 
ownership costs. In addition, deferred maintenance may 
cause an increase in the average annual maintenance 
expenditures. These increases are the ownership costs 
that when added to the mission-related costs, give the 
incremental annual cost resulting from deferred main- 
tenance . 

Detailed discussion of the above was given and 
examples shown of application of the methodology to 
three tasks* repair of bituminous roads, paint exterior 
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of buildings, and major repairs to concrete piling. In 
the road example it was determined that for a particular 
road, an estimate of the daily load applications to- 
gether with the thickness of surface and base must be 
known to estimate the service life of the road or the 

(207) 

number of years between resurfacing. In the paint 

example the annual cost of deferring was less than 20 
percent of the cost of performing the task and therefore 

( 208 ) 

maintenance might be deferred. In the concrete 

piling example the cost of deferring maintenance was 

(209) 

less than 10 percent of the repair cost. 

Under "Information Needed for Cost Equations," 
Planning Research Corporation listed the following in- 
puts as required for cost of deferring maintenance 
( 210 ) ' 

estimation: 



(a) explicit description of task to be performed, 

(b) cost of replacement of the defective item 
or cost of the major repair, 

(c) cost of "alternative" minor repair, 

(d) cost of replacement of the total facility, 

(e) cost of utilizing alternative methods to 
accomplish the function(s) of the deficient facility, 

(f) estimated percent usable capacity of a de- 
fective facility, 

(g) number of years since last major repair, 

(h) cost of last major repair, 

(i) year facility was originally constructed. 
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(j) number of years before major repair is re- 
quired, 

(k) amount of maintenance money spent on defect- 
ive item since constructed or last major renewal, and, 

(l) estimated additional life as a result of 
performing the maintenance task. 

From the foregoing it can be seen that the data 
requirements for cost of maintenance deferral determin- 
ations are extensive. NAVFAC currently assumes a cost 
of effect of deferral of three percent and states that 
the three percent figure may be invalid, but a tech- 
nique for precise quantification is not apparent. 

4.6 Summary 

An attempt has been made in this chapter to ac- 
quaint the reader with some of the studies that have 
been made by the services and consultants relating to 
real property condition. No attempt at evaluation of 
the various proposed systems was made. A discussion of 
a Special Project Rating System that the Navy uses has 
been presented. 

Top managers recognize the need for a means of 
rating the condition of facilities? however, none of 
the proposed systems have been implemented.^ The systems* 

1 The Navy's Special Project Rating System (4.4) 
may be considered a partial implementation of the Raymond 
system (4.2). 
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proponents have pointed out that their systems are based 
on individual .judgement? that all installations and 
military departments must maintain inventory records 
and classify facilities on a common, uniform basis if 
their systems are to be effective. 

The Navy’s Special Projects Rating System is 
considered a useable system in determining the urgency 
of projects. Improvement in the consistencies of the 
numerical ratings is required? however, the project 
funding priorities established by the claimants, and 
the NAVFAC ratings, compare favorably. 

A study of a methodology for determining the 
cost of maintenance deferral was introduced. Extensive 
data is required for the implementation of this method- 
ology. 
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5.0 BEMAR RELATIONSHIPS 

This chapter will discuss in more detail some 
of the items previously presented (Operations & Main- 
tenance (0 & M) Appropriations, maintenance "floor*'. 

Real Property Maintenance Activities (RPMA)), and in- 
troduce those items that are pertinent to the BEMAR 
problem not previously presented (non-0 & M appropria- 
tions, BEMAR exclusions, RPMA as a program element). 

The author has purposely delayed presenting important 
BEMAR relationships with the intent of preparing non- 
expert readers for this chapter. Some will find this 
material confusing and may require reference to the 
cited items to meet their needs. No attempt has been 
made to detail relationships. Rather, the purpose of 
this chapter is to make the reader aware of these rela- 
tionships and provide order of magnitude comparisons of 
influence on BEMAR. 

5.1 Operations and Maintenance Appropriations 

The Operations and Maintenance Navy (0 & MN) 
Appropriations provide the funds necessary for the oper- 
ation and maintenance of the Navy. A partial list of 

( 212 ) 

the items funded under this appropriation follows* 

(a) operation and maintenance of aircraft and 

vessels. 



(b) design of vessels. 
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(c) training and education of members of the 

Navy, 

(d) welfare and recreation, 

(e) medical and dental care, 

(f) repair of facilities, etc. 

In the DOD Appropriations Act, 1970, $5»037»300,000 was 
appropriated for 0 & MN, of which not less than $l4?, 500,000 



was to be spent for maintenance of real property facil- 
ities (maintenance "floor”) . ^ In order to provide 



order of magnitude comparisons the 0 & MN Appropriation 
is listed with other Navy appropriations! 



Military Personnel, Navy 
Reserve Personnel, Navy 
Operation and Maintenance 
Navy 

Procurement, Navy 
Research, Development, 

Test, and Evaluation, Navy 
Military Construction, Navy 
Family Housing, Navy and 
Marine Corps* * 

Construction 
Operations and Maint. 
Debt Payment 



$4,368,400,000 

131*400,000 

5*037,300,000 

6 , 619 * 900,000 

2,186,400,000 

300,000,000 



52,000,000 

95 * 000,000 

30,000,000 



5.11 Maintenance Floor 

As noted above, the "floor" for fiscal year (FY) 
1970 was $147,500,000. As stated under 2.41 the "floor" 
was established by Congress to ensure that maintenance 
funds would not be diverted for other purposes. Three 
kinds of maintenance work are included in the "floor"* 



Approximate figures only. Figures not marked 

(*) are from the reference cited. 
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minor construction, recurring maintenance, and major 

repairs costing $10,000 or more (BEMAR). By "migrating" 

funds from other areas of the 0 & MN Appropriation, it 

is expected that funding in the "floor" area for FY 

(215) 

1970 will be as follows t 

Minor Construction $ 10.2 million 

Recurring Maintenance 121.8 million 

Major Repairs (BEMAR) 19»4 million 

Total ("floor" funding) $151.4 million 
Since minor construction is construction and 
not maintenance or repair, some have argued that* 

"Minor Construction, 0 & M funded, should be excluded 
from the "Maintenance Floor" and supported in budgets 
as part of operations, rather than maintenance. 

This argument was discussed in a NAVFAC interview. ^ 
Minor construction could be removed from the "floor", 
however, the purpose of minor construction can be con- 
sidered an effort to keep a facility in condition suited 
to its purpose. This is essentially the same purpose 
as maintenance. Also, the "floor" presents a restric- 
tion on the use of resources; limits the manager’s flex- 
ibility in fund usage. By keeping as many cost accounts 
as possible in the "floor" and/or by keeping the "floor" 
as low as possible, the manager's flexibility is in- 
creased, Therefore, managers will be reluctant to vol- 
untarily remove minor construction from the "floor". 
Since minor construction has its own cost account. 
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"visability” of minor construction expenditures is not 
changed by either retaining it in or removing it from 
the "floor". 

As shown above* recurring maintenance expen- 
ditures for FY 1970 are expected to be $121,8 million 
of the $151.4 million "floor" (about 80 %). Recurring 
maintenance is generally thought of as the budgeted for 
recurring day-to-day, periodic, or scheduled work 
required to preserve or restore a real property facil- 
ity to such condition that it may be effectively util- 
ized for its designated purpose." ^ In other words, 
this is the maintenance work normally budgeted for by 
the activity and normally expected to be performed 
during the year on buildings, waterfront structures, 
surfaced areas, grounds, utility plants and distribu- 
tion systems, etc. 

Repair is defined as« "... the restoration of 
a facility to such condition that it may be effectively 
utilized for its designated purpose by overhaul, re- 
processing, or replacement of constituent parts or ma- 
terials that have deteriorated by action of the elements 
or usage and have not been corrected through maintenance. 



Since the specifics of recurring maintenance, 
minor construction, major repairs, construction, etc., 
are very detailed, no effort is made or considered re- 
quired, to present this detail in this thesis. The reader 
is refered to the references cited in the text and the 
Glossary for details. 
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Normally, items of repair of a minor nature will be fun- 
ded from the activity 0 & MN funds as recurring main- 
tenance. Items of repair (repair projects) estimated 
to cost more than $10,000 are major repairs, and are sub- 
mitted by the activity (via NAVFAG for approval) to the 
major claimant for funding. As reported under 4.2, it 
is thoi;ght by certain reviewers that this procedure of 
requesting additional funds necessitates accurate re- 
porting of facility condition, keyed to operational re- 
quirements, This is said to be required to prevent 
activities from deferring essential maintenance and per- 
forming not-so-essential maintenance in the hope of ob- 
taining additional funds through the submission of major 
projects (BEMAR). If the major repair projects are not 
funded, then it would be expected that deterioration of 
facilities would accelerate. This condition was ex- 
pected in 1969 following two years of loss of "single 
executive for real property maintenance" by NAVFAG (see 
2.0). Expenditures for recurring maintenance had in- 
creased, funding of major repair projects had decreased, 
and BEMAR growth had accelerated (see Figure 5)» In an 
effort to increase major repair funding, GNO directed 
major claimants with BEMAR to, "... apply at least 20 

percent of their assigned FY 1970 maintenance funds to 

( 220 ) 

the accomplishment of major repair projects." In 

a NAVFAG interview, the results of this action were dis- 

( 221 ) 



cussed. 



The major claimants did spend about 20 



MILLION DOLLARS 
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percent of their "floor” funds on major repairs, but 
this had little effect on BEMAR quantity. The growth 
trend was essentially the same in FY 1970 as in FY 
1969. It was learned that the action will not be re- 
peated in FY 1971 . It had been concluded that within 
a fixed amount of real property maintenance funding, an 
increase in repair project funding can only be done by 
reducing funding for regular (recurring) maintenance. 

The net effect might well result in an increased BEMAR 
(more major repair projects) if essential recurring 
maintenance is not accomplished. 

We have seen in this chapter the relationship 
of the 0 & MN Appropriation to other appropriations; 
the relationship of the maintenance "floor" to the 
0 & MN Appropriation, recurring maintenance, and major 
repairs (BEMAR). The scope of Real Property Maintenance 
Activities will now be presented. 

5.12 Real Property Maintenance Activities 

Real Property Maintenance Activities (RPMA) re- 
fer to the maintenance and protection of real property 
(including installed personal property and utilities), 
operation of utility systems and related installation 

(223) 

support services. The RPMA include the functional 

categories 1 

(a) Maintenance of Real Property, 

(b) Utility Operations, 
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(c) Other Engineering Support, and 

(d) Minor Construction. 

Maintenance of Real Property (a) includes the main- 
tenance items listed under 5* 11 above (recurring main- 
tenance and BEMAR); Utility Operations (b), consist of 
purchase and/or production costs for steam, hot water, 
electricity, potable water, sewage, air conditioning, 
etc.; Other Engineering Support (c), includes public 
works administration and engineering, custodial ser- 
vices, insect and rodent control, refuse and garbage 
disposal, fire protection, etc. ; and minor construc- 
tion (d), consists of construction items funded from 

(224) 

0 & MN Appropriations. The maintenance "floor” 

items listed under 5.11 above consist of functional 
categories Maintenance of Real Property and Minor Con- 
struction only. The relationship of RPMA to Facilities 
Management Functions will now be stated. 

"Facilities Management Functions are the main- 
tenance, alteration, repair, overhaul, and disposal of 
land and improvements (Class I and II property); the 
procurement and production of utilities and the opera- 
tion of utilities distribution systems; the operation and 
maintenance of construction, weight handling, and auto- 
motive and railway transportation equipment; and the 

provision of public works engineering and other ser- 

(225) 

vices." Therefore, Facilities Management Functions 

include the functional categories of RPMA, and, in 
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addition, the automotive transporation portion of the 
Base Services functional category. 

No attempt has been made to state the detailed 
relationships of all the items (functional categories) 
to BEMAR, Rather, what has been attempted is to pro- 
vide an indication of the multitude of functions that 
influence BEMAR a fbmiliarity with the terminology to 
describe maintenance and related functions. BEMAR 
(major repair projects) has been shown to be only a small 
part of the Maintenance of Real Property functional cat- 



egory. Maintenance "floor” consists of recurring main- 



tenance, minor construction, and BEMAR. Real Property 
Maintenance Activities are made up of Utility Operations 
and Other Engineering Support functional categories in 
addition to maintenance "floor" items. Facilities Man- 



agement Functions consist of the transportation part of 
the Base Services functional category in addition to 



RPMA. The following "grouping" of functional categories 



will assist the reader in understanding the above rela- 



tionships* 






RPMA 



/ Recurring \ 

Maintenance of ymaintenance,V 
Real Property \Major repair^ 

(^projects / 
y Minor Construction J 



\ 



Other Engineering Support 
JJtility Operations 






"Floor" 



Facility 

Management 

Functions 



Base Services, transportation 



^ Obviously, some of the items listed above have 
no influence on BEMAR (refuse and garbage disposal, trans- 
portation) , and some have major influence (public works 
administration and engineering, operation of utilities). 
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5.2 BEMAR Exclusions 

As stated under l.l# Navy BEWLAR applies only 

to the real property facilities supported by the 0 & MN 

Appropriations. Therefore* BEMAR target and procedures 

apply only to facilities with a CPV of $13.6 billion. 

The remainder of the Navy plant ($27.8 minus $13.6), 

. . 1 

$14.2 billion, is supported by other than 0 & MN 

appropriations. A panel of the second Defense Real 

Property Maintenance Management Conference noted: 

"In the budget cycle there is significant vis- 
ibility of maintenance money spent within the 
0 & M appropriations concerning Congressional 
Floor area as well as the other maintenance 
areas. This visibility does not extend, how- 
ever, to areas such as the Industrial Fund, 

R & D and other appropriations. " (226) 

This visibility and high level interest in the 0 & M 

supported facilities results from Congressional interest 

and the constraints applied by the maintenance "floor". 

The non-0 & M supported areas are: 

(a) Naval Industrial Fund (NIF) supported 
facilities! 

(b) facilities supported by the Research, 
Development, Test and Evaluation, Navy (RDT & E,N) Ap- 
propriation; 

(c) facilities supported from Military Family 
Housing Appropriations; 

^ These values for CPV are valid for the start 
of FY 1970. 
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(d) Navy owned, contractor operated facilities; 

and 

(e) Warine Corps air stations.^ 

No effort was made by the author to determine 
the precise methods used for the manaejement of main- 
tenance and backlog for the above non-0 & IvjN appropri- 
ation supported areas. However, questions were asked 
of NAVFAC personnel in order to determine the major dif- 
ferences in procedure, The NIF and RDT&E 

backlog is funded from the overhead assesment included 
in the charge made to customer funds by these activities. 
Each primary command within the Systems Commands (see 
Figure 3) administer their own NIF backlog in accordance 
with their individual charters. The major claimant is 
not involved. For example, NAVFAC approves the accrual 
of funds in overhead accounts for major repair projects 
at NAVFAC, NIF operated, public works center. The RDT&E 
Appropriation supported backlog is administered by the 
Chief of Naval Material (a major claimant). The family 
housing backlog is funded from the Family Housing Ap- 
propriation item in the Military Construction Appro- 
priation, Navy owned, contractor operated facilities 
backlog is administered through contract procedures by 

^ Revision of the funding pattern starting with 
FY 1971 will place Marine Corps air stations under the 
0 & M,MC Appropriation (Operations and Maintenance, Ma- 
rine Corps Appropriation). 
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the Systems Commands. It was learned that there is a 
comparable backlog in the non-0 & MN supported Navy 
plant. In relation to CPV (backlog/CPV) it is somewhat 
less than for 0 & MN supported facilities. In 

order to provide an indication of the relative magni- 
tudes of property involved between 0 & MN supported and 

1(230 ) 

other facilities, the following data is provided* 

Facilities Supported By CPV as of 30 June 196? 

(in billions) 



0 & MN Appropriation $12,810 
Naval Industrial Fund 7.^60 
RDT & E,N 0.879 
Contractor Operated Facilities 0.681 
Family Housing, Navy 1,608 



It can be seen from the foregoing discussion that there 
are several methods in use for managing backlog of 
Navy facilities. Except for this brief discussion, 
this thesis has discussed BEMAR only (the 0 & MN Ap- 
propriation supported plant). 



5.3 Military Construction Appropriations 

Thus far only maintenance and repair of real 
property facilities have been emphasized in the discus- 
sion. Construction, other than minor construction fund- 
ed from 0 & MN Appropriations, has not been mentioned. 
Obviously, construction of real property facilities can 

^ This data is not current (30 June 1987) but 
is considered by the author to be accurate enough for 
comparison purposes. 
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have considerable affect on maintenance and repair re- 
quirements and therefore on BEMAR. 

The Naval Shore Facilities Planning and Pro- 
gramming System was implemented in I960. This System 
details the planning and programming which results in 
the funding of construction projects through the Mil- 
itary Construction Appropriations. Within this System, 
NAVFAC is responsible for providing technical support 
to commands. These responsibilities include: 

"Perform military installation planning and 
civil engineering, shore activity item plan- 
ning, master planning of installations, and 
analysis of systems, types and categories of 
installations and facilities... Formulate 
and prepare annual and other military con- 
struction programs . . . " ( 231 ) 

Much effort is expended at NAVFAC and EFD's to insure 
that maintenance requirements are considered in all 
construction projects. 

There is concern that nearly all new facil- 
ities are more expensive to maintain than those being 
replaced. Much of the reason for this can be ex- 
plained through an evaluation of the systems utilized 
in today's facilities in comparison with those of several 
years ago. Today's facilities are nearly all more com- 
plex and require more maintenance effort. Most new 
facilities contain air conditioning systems, elevator 
services, complex communication systems, etc. Another 
factor is the pride taken by operators to maintain new 
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facilities in like new condition. However, in contrast 
to these reasons for greater maintenance costs with new 
facilities, there is concern that, "We may be often 
buying maintenance problems by designing down to a price 
rather than up to quality from a maintenance stand- 
point," There has been a general consensus over 

the years that, "... significant increases in capital 
investment (both new construction and replacement), dur- 
able and long-lasting materials, and high maintainabil- 
ity, all incorporated in initial construction, are the 

most significant factors in the attainment of eventual 

( 234 ) 

hard savings in real property maintenance," ^ Because 
of the above, top management attention is being given 
to reducing the life cycle cost^ of a facility, and 

maintenance cost is one of the major elements of this 

( 235 ) 
costing. ' 

As an example of this attention, NAVFAC has 
initiated a study to determine the effect, on initial 
cost and life-cycle cost of Bachelor Enlisted Men’s 
Housing (BEMH), of using lightweight residential type 
construction versus heavyweight or conventional type 
construction. ^ Initial results of the analysis 
indicate that lightweight construction, based on life 

^ The life cycle cost of a facility includes 
consideration of all quantifiable costs over the life 
of the facility for comparison with another facility 
of different construction. 
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cycle cost, may be less than conventional construc- 
1(237) 

tion. Other efforts to reduce maintenance costs 

include the use of standard desip;n and standard! zine; 
engineering: practices for future design. 

5.^ Real Property Maintenance Activities as 
a Program Element 

In a presentation before the Real Property Main- 
tenance Council Meeting of 30 September 1970, Brigadier 
General Meredith discussed "Real Property Maintenance 
Objectives. General Meredith stated that, "The 
Air Force has requested the establishment of a program 
element in each major OSD program to provide the visi- 
bility and control of RPP/IA resources planned for the 

(239) 

five year Defense program..." He stated that the 

program element approach would insure continued program 
flexibility for commanders at all levels. A panel of 
the second Defense Real Property Maintenance Management Con- 
ference recommended that, "Separate program elements 

should be established for RPM for each of the major 
programs in the DOD program structure. " ^ 



^ Therefore, the statements indicating that in- 
creases in capital investment (long-lasting materials, 
etc. ) will lead to savings may not always be correct. 
Study of life cycle costs may be required in most areas 
to determine what types of construction will provide the 
economically best facility. 

^ See 5.12 above for definition of Real Property 
Maintenance Activities (RPMA). 
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Planninfi-Progratnmin £;-Budgeting (PPB) SyRt^m . 
the Bureau of the Budget defined program elements! 



A program element covers agency activities 
related directly to the production of a dis- 
crete agency output, or group of related out- 

program elements are the basic 
units of the program stucture. 



Program elements have three characteristics; 

(IJ They should produce clearly-definable 

quantified wherever possible; 
(2) Wherever feasible, the output of a program 
element should be an agency end-product— not 
an intermediate product that supports another 

ment^«h* ^ inputs of a program ele- 

changes in the level of 

output, but not necessarily proportionally. "(241) 
The Department of Defense defines program element as: 

"The basic building block of the Five-Year de- 

the^L^o?^^^! (PYDP) that is a description of 
the mission to be undertaken and a collection 

eiTtities identified to 
the mission assignment. Elements may 
and forces, manpower, material servicL 

and associated costs as applicable. " (242 ) 

From the above definitions it can be seen that there 

may be difficulty in "selling" the concept of RPMA as 



a program element. Perhaps, as in 2.0, the conflict 
over the ultimate purpose of facilities will be the is- 
sue. The "key" questions that must be resolved will 
bei (a) do RPlWA produce a clearly definable output; 
and (b) is the output an end-product, not an inter- 
mediate product that supports another element? 



The mechanics of implementation will cause dif- 
ficulties if the concept is adopted. An example of these 
difficulties to the Navy follows: 
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**a. The existing Base Operations elements would 
be fractionated so as to no longer reflect total 
costs for Naval Bases and Shore Activities. 

b. The establishment of separate program ele- 
ments for Real Property Maintenance Activities 
would imply a major change in financial man- 
agement policy in the Department of Defense, 

This would require the establishment of com- 
pletely new ground rules for accounting and in- 
formation systems design in the Department of 
the Navy. From a bookkeeping standpoint, it 
would be costly. 

c. The program element structure today is design- 
ed to support management on a program (mission 
and task) basis along command lines. With the 
proposed alterations, the program element struc- 
ture would no longer support the present manage- 
ment policy. Such a change would signal a 
revision to management along functional lines. 

d. The proposed realignment of the structure 
is contrary to Resources Management and the 
principals of Project Prime; ..,**(243) 

It can clearly be seen from the foregoing that if RPMA 

are adopted as a program element, the implementation may 

have considerable financial management and organizational 

implications . ^ 



5. 5 Summary 

Several pertinent relationships to the BEMAR 
problem have been presented. The Operations and Main- 
tenance (0 & M) Appropriation has been compared with 
other appropriations. The relationship of the 

^ The program element concept has been intro- 
duced, No attempt will be made in this thesis to eval- 
uate its implications. 
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maintenance "floor” to the 0 & M Appropriation was pre- 
sented, Minor construction, recurring maintenance, and 
major repairs as they relate to the "floor" have been 
more fully discussed than in previous chapters. The 
scope of Real Property Maintenance Activities (RPMA) 
and Facilities Management Functions has been presented. 

It has been seen that a multitude of functions 
influence BEMAR, and that there are several other meth- 
ods for managing backlog. The point of decision for 
maintenance resource allocation differs among the var- 
ious appropriations. It has been pointed out that BEMAR 
receives top management attention while non-0 & M facil- 
ities backlog receives somewhat less. 

Initial results of an analysis of lightweight 
construction vs, conventional construction, based on 
life cycle cost, indicate that lightweight construction 
may be less expensive for Bachelor Enlisted Men’s 
Housing. 

The probable difficulties of implementation of 
a proposal to make RPMA a program element have been 
presented. 
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6.0 SUMMARY 

Backlog of Essential Maintenance and Repair 
(BEMAR) is used by the Department of Defense (DOD) as 
a facilities condition indicator for justifying re- 
quests from the shore station commands and activities 
to the departments (Army, Navy, etc.), DOD, and the 
Congress for funds in the public works area (BEMAR is 
used as an indicator since no other indicator is avail- 
able). The allotment of Operations and Maintenance 
(0 & M) funds is based on prior year's funding, man- 
power allowances, BEMAR, and service use of BEMAR funds. 

The increasing trend in dollar value of BEMAR 
results from: the inability to initially obtain or re- 

tain sufficient funding in the maintenance "floor" area; 
the fact that the major portion of maintenance "floor" 
funds goes for recurring maintenance, leaving an in- 
sufficient balance for elimination of the BEMAR; es- 
calating costs for labor and material; and, additional 
costs incurred due to deferrals and deletions of major 
construction projects. 

The main effects to the Navy of inadequate main- 
tenance funds were listed as: detriment to readiness 

and fleet support, adverse working and living conditions 
for personnel, accelerated deterioration of facilities, 
and the probability of greater costs when the postponed 
work must be done later. It was stated that there is 



I 
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no apparent deleterious affect on Navy operations due 
to these effects; that decision makers have lost con- 
fidence in the credibility of BEMAR as an indicator. 

Some of the reasons for this credibility loss were sta- 
ted* (a) the lack of apparent adverse effects indi- 
cates an overstatement of needs; (b) since commanding 
officers have the authority to expend their resources 
as they see fit, there can be no such thing as an es- 
sential maintenance deficiency; and (c) for any level 
of funding, the services will fund the essential items. 
Statements were made concerning these reasons* (a) com- 
manding officers may disregard their long term main- 
tenance requirments (let their successors worry about 
it); and (b) commanding officers may alter their op- 
eration to accommodate to the deficiencies, and thereby 
perform their mission, but not necessarily in an ef- 
fective manner. 

A conflict was noted over the purpose of facil- 
ities, Commanding officers view facilities as another 
resource to use in support of their missions, while 
others view facility maintenance management efforts as 
preponderantly a function of occupancy or vacancy, not 
of level of activity. This may be due to an apparent 
conflict over the definition of maitenance policy and 
essentiality* (a) should there be a uniformily high 
standard of maintenance to act as a cushion so that 
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facilities will withstand the period of ne/^lect that oc- 
curs after mobilization, or should the overriding role 
of real property maintenance be to assure that facil- 
ities meet the commander’s requirements for mission 
readiness; and (b) does essentiality mean that delay 
of accomplishment will impair military readiness and 
capability or cause significant deterioration; or, does 
essentiality mean that from an engineering judgement 
standpoint, considering only the designated purpose of 
the facility, deficiency items should be accomplished 
during the current fiscal year? A similar conflict was 
indicated in the discussion of the proposal to make 
Real Property Maintenance Activities a program element* 

(a) do Real Property Maintenance Activities (RPMA) 
produce a clear ly-definable output; and (b) is the 
output of RPMA an end-product, or an intermediate prod- 
uct that supports another element? Efforts are now in 
process to standardize maintenance and repair defini- 
tions and terms in order that BEMAR credibility will 
be enhanced. 

Congress has shown its concern over maintenance 
deferral by instituting the maintenance '’floor". Top 
management has resolved to reduce the BEMAR on several 
occasions over the years, yet BEMAR continues to increase. 
The latest attempt to reduce BEMAR to target resulted 
in no additional funds for this purpose, but did 
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recognize reduction to target as an authorized level of 
expense if and as the Navy chooses to reprogram its 
existing funds to that purpose. 

Before NAVFAC (Naval Facilities Engineering 
Command) was installed as the single executive for real 
property maintenance there was no centralized authority 
to exercise system discipline or to evaluate relative 
need in the real property maintenance area. During 
its term as single executive, NAVFAC did have central- 
ized authority for both budgeting and fund allocation 
in the real property area and developed techniques to 
evaluate relative need. There was considerable ob- 
jection to this centralized authority (Commanding of- 
ficers resented the loss of flexibility to manage their 
activities.). Today, NAVFAC is no longer the single 
executive for real property maintenance. Under the 
Resources Management System and the Unilinear Navy, 
NAVFAC provides advice and technical assistance to 
command, and command may or may not follow this advice. 
Since the end of NAVFAC *s single executive designation 
the rate of BEMAR increase has accelerated. 

A common denominator is needed in order to an- 
alyze management of real property maintenance among the 
services. Justification from several sources (Navy 
and consultants) was presented for the use of Current 
Plant Value (CPV) as that common denominator. The 
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Navy uses CPV to determine resource requirements and 
as an aid in resource allocation decisions. It was 
claimed that CPV recognizes size, age, growth and other 
significant characteristics of the plant property being 
maintained. The use of CPV and BEyiAR ( g l MR ) provides 
a measure of plant condition in use today. Efforts of 
the Real Property Maintenance Council to standardize 
the determination of CPV among the services were un- 
successful. 

The establishment of a target for BEMAR of 
of CPV was questioned. Efforts to provide an explicit 
rationale for this target value were unsuccessful j 
however, it was shown that of CPV approximates the 
rate of plant deterioration, i.e., of CPV equates 
backlog to annual generation. 

Managers recognize the need for a means of 
rating the condition of facilities. Several systems 
for facility condition evaluation and facility and pro- 
ject priority rating have been proposed by the services 
and consultants. System proponents have pointed out 
that their systems are based on individual (subjective) 
judgements* that all installations and military depart- 
ments must maintain inventory records and classify 
facilities on a common, uniform basis if their systems 
are to be effective. None of the proposed systems have 
been implemented, but the Navy's Special Projects Rating 
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System may be considered a partial implementation of 
one of the proposed systems. 

A study of methodology for determining the cost 
of maintenance deferral was introduced; however, data 
requirements are extensive, NAVFAC assumes a cost ef- 
fect of deferral of three percent since a technique 
for precise quantification is not apparent. 

A multitude of functions influence BEIVIAR 
(minor construction, recurring maintenance, major 
construction, etc.), and there are several methods for 
managing backlog. The point of decision for maintenance 
resource allocation differs among the various appro- 
priations, and BEMAR (backlog for 0 & MN Appropriation 
supported facilities) receives more attention than non- 
0 & MN appropriation supported facilities. 
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7.0 CONCLUSIONS 



(A) There is a lack of confidence in BEMAR which 
limits its use in resource allocation decisions; there- 
fore, a better facility condition indicator is needed. 
This need is more urgent today than in recent years 

due to a shift in national priorities. In an article in 
U.S. Naval Institute Proceedings , November 1970, Vice 
Admiral Reich^ discusses this shift* 

"The 1971 Defense Budget outlays will be only 
7'^ of our GNP, the lowest since 1951* DOD ex- 
penditures, as a percentage of total federal 
expenditures, will be the lowest since 

1950 , To compare briefly 19^9 and 1971* Defense 
outlays are down $6,9 billion, from $78.7 bil- 
lion to $71.8 billion. In real terms, consid- 
ering inflationary factors, that reduction 
equates to $12.8 billion, . , Base closures or 
reductions have been necessary. Ship inacti- 
vations have been numerous... Generally, we 
are not mothballing ships bacause we don't 
need them, or even because they are obsolete. 

We are doing so to create a reduction in the 
overall defense outlays. . . It is important 
for all of us to realize that these defense 
outlay cuts are no 'drill'... We are ex- 
periencing, now, a real shift in national 
priorities and we must learn to live with few- 
er and fewer defense dollars. " (244) 

It appears that facilities maintenance managers must 

prepare for even more difficulty in justifying requests 

for maintenance funds. 

(B) The conflict over the purpose of facilities 
must be resolved before the problem of evaluation of 



Vice Admiral Reich was the Deputy Comptroller 
of the Navy from October I 967 through May 1970. On 1 
Juno 1970 he was appointed Deputy Assistant Secretary 
of Defense (I & L) for Material. 
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facility condition can be addressed. This conflict can 
only be resolved through precise definition of both 
maintenance policy and essentiality. If facilities 
maintenance is to be programmed on the basis of impact 
on the base mission (only that work bearing directly on 
the mission is to be accomplished), then policy must 
clearly state this. If there is to be a uniformily high 
standard of maintenance to act as a cushion so that 
facilities will withstand the period of neglect that 
occurs after mobilization, then this must be clearly 
stated. If the former policy is desired, then the cur- 
rent DOD essentiality definition seems appropriate* 
only maintenance, that if not accomplished will impair 
military readiness and capability or cause significant 
deterioration, will be done. The need for more precise 
definition of "impairment of military readiness and 
capability" and "significant deterioration" is apparent. 
This lack of precise definition has lead to the problem 
with BEP/IAR credibility. Decision makers using BEMAR as 
an indicator of condition are assuming that all BEMAR 
items if not accomplished will impair readiness and ca- 
pability or cause significant deterioration. When no 
such impairment or significant deterioration is demon- 
strated with increasing BEMAR, the conclusion of "over- 
statement of needs" is inevitable. The "gap" between 
reporters* of essential maintenance and resource 
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allocators* interpretation of essentiality is obvious. 
When the purpose of facilities is clearly understood, 
action may be taken toward establishment of a con- 
dition indicator, 

(C) The author believes that if our maintenance 

policy is to provide a uniformily high standard of main- 
tenance, then a return to the concept of a single ex- 
ecutive for real property maintenance is required. Uni- 
formity can best be obtained through centralized 
authority for both budgeting and fund allocation. The 
’’tools" for accomplishing uniform distribution of main- 
tenance resources appear to be available or 

^ Uniform distribution of re- 
sources was being accomplished under NAVFAC as the single 
executive for real property maintenance. If this uni- 
formity is desired defense-wide, the establishment of 
a DOD contralized authority seems necessary. It ap- 
pears obvious to the author, however, that a uniformily 
high standard of maintenance may be desirable but will 
be unattainable as long as resources are limited, 

(D) If our maintenance policy is not to be a 
uniformily high standard of maintenance, but is to be 

a programming of facilities maintenance on the basis of 
impact on mission, then the answer to the question of 
"What is to be done?" is not apparent. It is the au- 
thor’s opinion that this will be our maintenance policy 
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(facilities maintenance programmed on the basis of im- 
pact on mission). This concept of maintenance policy 
will require constant if not continuous input from 
resource users (activities, commands, etc,)} therefore, 
it appears that centralized authority under this pol- 
icy is not possible} that maintenance decisions must be 
made at the activity level. With decisions for main- 
tenance made at the activity level, the requirement 
for indicators at higher levels of command for program 
performance evaluation and distribution of resources 
decisions becomes more urgent. 

(E) If DOD is to analyze management of real 
property maintenance among the services a common denom- 
inator is essential. Current Plant Value appears to 

be that common denominator and should be implemented. 

(F) If our maintenance policy is based on im- 

pact on mission, and BEMAR items meet essentiality cri- 
teria, then a target for BEMAR of ^ of CPV is appro- 
priate (assumption* of CPV equates backlog to annual 

generation). However, it appears to the author that it 
would be better to state simply that BEMAR (meeting es- 
sentiality criteria) will be accomplished as soon as 
practically feasible and therefore, except for the un- 
avoidable "lag” between recognition and accomplishment, 
there will be no BEMAR. There seems to be little reason 
to disguise the target as ^ of CPV, 
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(G) If our maintenance policy is to program 
facilities maintenance on the basis of impact on mis- 
sion, then any rating system implemented must include 
operational priority considerations rather than .just 
facility condition information. Decision makers will 
find little use for information regarding facility 
condition alone. What seems required then is an indi- 
cator that rates maintenance requirements according to 
operational priority. In the author's opinion the re- 
search for such an indicator has been done. Several 
systems have been proposed and certainly one of these 
systems or a modification of one of these systems should 
be implemented. The problem appears to the author to 
be one of either not really wanting such a system, which 
appears unlikely, or expecting too much precision in 
any system that will be implemented. All system pro- 
ponents have admitted that subjective evaluations will 
be required, but that through the use of their systems, 
judgements can at least be limited to specific, indi- 
vidual, bench marked variables, thereby leading to a 
more consistent level of application. The sucess of 
such an approach is seen with the Navy's use of the 
Special Projects Rating System. This system requires 
subjective evaluation; is exposed to the hazards of in- 
consistencies due to individual values and judgements, 
but it does work. Through its use the decision maker's 
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task is somewhat simplified. The author believes that 
a similar system can be useful in establishing priority 
of facilities and installations as well as priority of 
projects. As stated in 4. above, the decision for main- 
tenance must still be made at the activity level. Any 
system established would be used at higher levels of 
command for program performance evaluation and resource 
allocation decisions. 

(H) Ultimately, decision makers need to know 
what the effects of their decisions will be before these 
decisions are made. What is needed in the maintenance 
of facilities area is a method of determining the effect 
of not performing maintenance; the cost of maintenance 
deferral. Any method implemented should measure all 
factors. It is obvious that this will not be a simple 
task. Determining what all factors are, saying nothing 
of finding ways of quantifying these factors, will be 

a tremendous problem. For example, how can we state 
quantitatively the effects of adverse working and liv- 
ing conditions? Do we know what these effects are? 

Can we quantitatively ’’tie" these adverse effects into 
such things as re-enlistment rate? The author has no 
answers to such questions but believes that justifica- 
tion of maintenance expenditures in the future will be 
based on these factors. 

(I) The relationships of various factors on BEMAR 
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must be better established. We have seen that such 
items as recurring maintenance, and major and minor 
construction influence BEMAR, Effort must be made to 
see these relationships more clearly. The study of 
life cycle costs shows promise of assisting in the se- 
lection of the types of construction to be utilized for 
future projects. This kind of study must be continued. 

(J) Maintenance resource allocation decision- 
al procedures should be applied uniformally. Efforts 
must be made to standardize the decision making pro- 
cedure over all maintenance activities. In the author's 
opinion, non-0 & MN appropriation supported facilities 
(NIP, RDT &E, Housing, Contractor Operated Industrial 
Facilities) should receive the same "high-level" scru- 
tiny that 0 & MTI Appropriation supported facilities 
receive. 
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8.0 RECOMMENDATIONS 

The purpose of this thesis is to provide an 
"information base” for further research (provide a basic 
understanding of the whole BEMAR problem) and to review 
BEMAR as a real property condition indicator. It is 
realized that what has been accomplished does little 
more than raise the problems involved with BEMAR, with 
little offered as corrective action. However, perhaps 
the knowledge of "What is wrong?" has been increased 
and therefore, steps can be taken toward determining 
"What to do about it?" The recommendations offered are 
based on the author’s observations made during deter- 
mination of the problems involved with BEMAR, These 
recommendations require further effort by researchers 
in order to prove their applicability. Further effort 
is recommended in the areas indicated belowi 

1. Before any indicator system is implemented, 

precise definition of both maintenance policy and es- 
sentiality is required. Top managers must decide if 
maintenance policy is to be: (a) a uniformity high 

standard of maintenance to act as a cushion so that 
facilities will withstand the period of neglect that 
occurs after mobilization, or (b) facilities mainte- 
nance programmed on the basis of impact on 
mission, 

2. If maintenance policy is to be based on 
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impact on mission* then: 

(a) "Impairment of military readiness and 
capability" and "significant deterioration" must be more 
precisely defined, 

(b) Maintenance decisions must be made at 
the activity level with indicators available to provide 
higher levels of command with information to evaluate 
program performance and determine distribution of re- 
sources, 

(c) The target for BEMAR should be zero* 
i,e,* BEMAR (meeting essentiality criteria) will be ac- 
complished as soon as practically feasible. There will 
be an unavoidable "lag" from recognition to accomplish- 
ment of essential maintenance but there seems to be 
little reason to call this ^ of CPV. 

3. If maintenance policy is to provide a uni- 
formily high standard of maintenance* a return of the 
concept of a single executive for real property main- 
tenance is required. 

4. Regardless of what maintenance policy is 
implemented* then: 

(a) A better facility condition indicator 
is required; one that recognizes operational priority. 

The problem is to select the best of the systems already 
proposed for implementation. 

(b) Current Plant Value should be implemented 
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service wide to provide the common denominator for DOD 
and the services to analyze the management of real prop- 
erty maintenance, 

(c) Justification of maintenance expend- 
itures will in the future be based on the cost effects 
of deferral (the cost of not performing the maintenance). 
Effort must be continued toward the development of 
methods of determining maintenance deferral costs, 

(d) Study of life cycle costs should be 

continued, 

(e) Effort must be applied to the clari- 
fication of the relationships of items that influence 
BEMAR (recurring maintenance# major and minor construc- 
tion, etc, ) , 

(f) The decision making procedure for all 
maintenance activities must be standardized (non-0 & MN 
appropriation supported facilities as well as 0 & MN 
supported) , 
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APPENDIX A 



C-O-P-Y 

MEMORANDUM 

November 26, 1969 

FROM* 10 FAC/IOG/LMW: jes 

TO: 06 

SUBJt Thesis Subject 

Ref: (a) Code 06 Memo 06ll2/SSHZ; j jc of 7 Nov I 969 

Enel: (1) Backlog of Essential Maintenance (SEGNAV Brief) 

1. Reference (a) solicited proposed subjects for a thesis 
in the field of Public Works Management, 



2. For several years NAVFAC has utilized Backlog of Es- 
sential Maintenance as a facilities condition indicator 
and as a basis for justifying requests to the Navy, OSD, 
and the Congress for funds to be applied in the public 
works area. The accepted target for backlog is one fourth 
of one percent of the current plant value. The actual 
backlog at the end of Fiscal Year I968 was $230.5 million. 
It is projected to be $313*1 million by the end of FY 
1970 . The Congressionally established Maintenance Floor 
for FY 1970 is $147.5 million. However of this $147.5 
million only 15-20 percent is available for reduction 

of backlog. Since the backlog is rapidly increasing each 
year the amount allocated for backlog reduction will not 
hold the backlog level, let alone reduce the backlog. 
Currently, OSD is in the process of evaluating a Program 
Change Request (PCR) for increased funding. This request 
is' not expected to be successful. 

3. The backlog has now reached gigantic proportions 
with respect to the target without any apparent dele- 
terious effect upon Navy operations. This condition 
suggests that the i percent target may not be valid, 

or that Backlog of Essential Maintenance is not a valid 
indicator of plant condition. Additionally, backlog is 
a difficult thing to portray in understandable terms to 
engineers, let alone to layman. A long period of edu- 
cation is necessary before reviewing authorities can be 
depended upon to support requirements based upon back- 
log and then operational requirements are not clearly 
set forth. From the foregoing it is obvious that there 
is a serious need for an indicator of real property 
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C-O-P-Y Nov. 26 1969 

Memorandum 



condition which can be developed on an engineering basis 
by command and which can be so related to operational 
necessity that it can be defended by operators backed 
up by engineers, rather than by engineers backed half- 
heartedly by operators. The indicator or indicators 
must be susceptible to Navy-wide as well as claimant 
and activity application. 

4. This subject is of critical importance to NAVFAC 
and must be attacked at once. If LCDR Morrison can pro- 
vide the answer he will have performed a most signif- 
icant service for NAVFAC and the entire Navy. 

5 . Code 10 is the focal point to provide additional 
information and source data for LCDR Morrison should he 
select this area for his thesis. I am enclosing a brief 
of the recent backlog pitch made to SECNAV as additional 
background information. 



(Signed) 

W . E . Wynne 
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APPENDIX B 



REAL PROPERTY MAINTENANCE GOALS 
FOR IMPROVED MANAGEMENT* 



Financial Management 

Refine accounting procedures. 

Increase visibility of costs. 

Uniformity and timeliness of data. 

Improve support of budget. 

Backlog of Essential Maintenance and Repair (BEMAR ) 

Uniform definition for all real property 
maintenance. 

Purify current backlog/establish credibility. 
Establish priority listing of BEMAR by Service, 
Reduce backlog to manageable level. 

Consolidation of Real Property Maintenance Activities 

Continue feasibility surveys in areas of 
economical return. 

Coordination of consolidation actions. 

Identify and pursue cost reduction areas, 

Foster inter-service agreements. 

Improve uniform guidelines. 

Relationship with Industry 

Liaison between DOD and Plant Engineers in 
Industry/Universities , 

Coordinate commercial technology and research. 
Promote field trips, 

Inter-Service Seminars 



Promote emphasis on total RPM-A spectrum. 
Stimulate inter-service activities. 

Plan for Airlie Conference on real property 
maintenance. 

Disseminate results, procedures and techniques. 



Goals adopted by the Real Property Maintenance 
Council (see 2,5), 
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Cost Reduction and Fanapjement Improvement Propram 

Reviev/ all RPIVA areas for potential savings. 

Establish realistic fiscal year f^oals. 

Emphasize timeliness of reporting; saving's. 

Reoro^ram savinr;s to offset fTrowin^r costs. 

Establish criteria to determine need to replace 
versus maintenance. 

Real Property [•'’aintenance by Contract 

Refine contractin^r procedures. 

Develop fee guidance for maintenance contracts. 
Increase surveillance of maintenance contracts. 

Promote competition. 

Automated Management Systems 

Coordinate development by iv^litary Departments. 
Standardize maintenance accounting and reporting. 
Establish maintenance management indices. 

Develop facility condition index. 

Industrial Type Government Facilities 

Improve maintenance guidance. 

Increase maintenance surveillance. 

Improve maintenance cost visibility. 

ftobile Response Forces in Support of RPWA 

Coordinate requirements and training. 

Formulate policy and procedures for emergency 

O&M support (Construction Battalion, Seabees^ Red Horse), 

Engineered Work Performance Standards (EPS ) 

Common use standards DOD-wide. 

Coordinate implementation. 

Evaluate work effort. 

Real Property Maintenance Council 

Provide leadership in maintenance management. 

Foster interchanp'e of ideas. 

Topics of tangible benefit. 

Tri-Service Technical Manuals 



Coordinate preparation by military service. 
Accelerate publication. 
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Utilities Operations 

Use "total" cost concept in desie:n of systems. 
Standardize operating procedures. 

Study fuels use/boiler conversion potential. 
Utilization of manual versus automatic controls. 
Promote conservation. 

Craft Training (Military and Civilian ) 

Establish uniform standards/grade structures. 
Standardize maintenance craft training requirements. 
Promote integrated training programs. 

Evaluate on-the-.]ob training oractices. 

Other Engineering Support 

Establish uniform maintenance standards. 

Standardize operating practices. 

Replace or maintain. 
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APrt-'-NDTX C 

I.IST OF Iv'’AlNTKNANCE ANjJ OPEHATIONS (ph^\ 
TEOHMI'IAL PUBLIEATIOKS AND IMSTEU'JTIONS^ 



NAVFAC 


As of 1 October 1Q69 
OR 



NAVDOGKS NO. TITLE 



MO-lOO 


l'.'!ainte nance of Grounds'”'^ 


MO-1 01 


Maintenance of Miscellaneous Ground Structures* 


MO -10 2 


Maintenance of Pavements (1970) 


MO-103 


r"intenance of Trackarre* 


MO-104 


Maintenance of vVaterfront Facilities* (c ) 


FO-109 


Antenna Maintenance (1970) 


~'J7 

0 

1 

b 


Paints R-: Protective Coatinp;s (Army TM6-61B, 
Air Force AFMi 85-3)*'^ 


MO-111 


Buildina F'teinte nance - Structures*(s ) 


MO-113 


Building F-'’aintenanco - Roofinp-*(s) 


MO-114 


Buildiny Maintenance - Plumbiny, Heatinv";, and 
Ventilating* ( n ) 


MO- 11 '5 


Buildiny Maintenance - Air Fonditioniny and 
Refriyera tion* '.'//GH 1 


MO- 116 


Buildin/^”: l-aintonance - Electrical* ( s ) 


IvlO-ll? 


Fire Alarm and Sprinkler [Viaintenance* - 
Interim Issue 


0 

1 


Buildiny Maintenance - Elevators and Escalators 
(Deferred ) 



r/;0-119 Building: Maintenance - Galley Equipment 



MO- 120 


Buildiny ''iaintenance - Furniture and 
Furnishinys* 


MO- 121 


Maintenance of Shop Equipment for I^WDs 

i".VGs ( 1970 ) 
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1:0-125 


. ilitary Custodial Services (Army T!''5-609> 
Air Force AFP^‘ 85-10) (1970) 


The r.^O-lOO 
TP-PW-30 


Series replaces, for the most oart, NAVOOOKS 


i-io-aoD 


Electric Power Distribution System - 
r a intenonce ”• (Ex-Tl’-I u-3) 


wo- 2 ni 


Operation of Electric lower Distribution 
System^^ ( Ex-TP-Pu-3 ) 


r." 0-202 


Dontrol of Electromapnetic Interference on 
Overhead Power Lines"’*' 


i:o-2ni 


'.Vi re Communication and Sipnal System - 
Maintenance (6 Vols) (Ex-TP-Te- 5 ) * Limited 
to Jopartnent of Defense and Coast Guard only. 


10-205 


Central Heatim’' and Steam - Electric Gcnoratinp' 
Plants (5 Vols) (Sx-TP-Pu-3 ) ^^ 


10-206 


Operation and Maintenance of Air Compressor 
Plants"’*' 


'V.0-207 


Operation and laintenance of Internal 
Combustion En.sinos'’*' (Ex-TP-Pu-3) 


no -2 08 


Central Air 'Conditioning and Kefriperatinr; 
Fi.ants (Ex-TP-Pu-3) (1969) 


^ 1 : 0-209 


Maintenance of Steam, Hot V/ater and 
Compressed Air* (Ex-TP-1 u-3) 


O 

1 

o 


/'.'ater Supply System* (Bx-TP-Pw-12 ) 


HO-211 


Water Waste and Leakage Survey (1971) 


10-212 


Seweraere and Industrial .Vaste System*** 
(Ex-TP-Pw-15) 


’0-21,3 


Refuse Disposal* (Ex-TP-Pu-l) 


0-218 


Fuels (Ex-TP-Pu-3) (x)ef erred) 


‘0-215 


obile Emer.'^'rency Pov/er Plants and Equipment 
(Ex-TP-Pu-3) (Deferred) 


;.'0-2l8 


i^adioactivity in Water Supply and Waste vVater 
Systems, Peacetime Dotecition and Contro.l* 
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F."0-3on 


Inactivation of Facili tiesv’^ (Ex-TI -Pw- 3 u ) 
an(] lh-1 


0-301 


ieactivation of Facilitien 


i.'f)-30G 


'aintonancc and Operation of Intrusion Alarm 
3 ystomr;‘"''’'K r. ) ( ’ov 1966) arvF ')H-1 


iv'o-303 


1 J t i 1 i t y Ta r/»: 0 1 r, 


'O-306 


lorrosion Prevention and Oontrol'*'' ( Fx-T?-Pw- 30 , 
Part M) 


?.':o-3o? 


Oorrosion Oontrol by Oathodic Protection* 


yo-310 


' ilitary Entomology - Operational Handbook* 


bO-311 


arine Biolovy - Operational Handbook* 


bo-312 


A'ood Preservation - Operational Handbool; - 
Interim 1 5 sue "•••■''• (This I'anual was distri- 
buted on a limited basis. Hevised Issue 
proposed by 1 Q? 1 ). 


i.’ 0 - 3 l^f- 


Jferbicide f'anual for Koncropland V/oeds 
(Army TPi 3 - 633 , Air Force A FI'. - 01 - 22 ) , (IO70) 


0-321 


' aintenance- ana^oment of Public Works and 
I'Ublic Utilities* 


V-322 


Inspection for • aintenance of Public 'iorks 
and Public Utilities ( 1970 ) 


no -no 3 


Navy drivers iianual* (s ) 


■ o-noii- 


Snov/ Removal ianual (I970) 


r-300 


!’‘anarTement of Transportation Equip.* with Hi 1 , 
2 , 3 ,^^, 3 , 6 , P 7 . 


p-343 


Fuel Storare Tank Cleaning* 



"r)intribi,ited 

■•■•""Upon ^'eaucnt from NAVF'AG only 
i'r-jHi-jnterirn Tr.cue Distributod 



( Oohon Editions Available 
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NAVFA': o ; 

BUOQOrS THoT-oJOTIOHS 
1 1 0 1 A' . 2 2 ' - o r 6 'arch I o o y 

1101 .A. 2 OB of 6 ’ arch 196? 
11014. 15'" of 30 January 

1968^'- v/ith Oii-l 

11014. A'-') of 9 4ay 196?* 

Jith :i;-i 

1101 A.. 10 A of 13 October 1965 
11153.43 of 9 April 1965 



' ' 4 c c li n i c', a ]. 3 o o r d i na t ion 
and Jupnort of the .‘ain- 
tenanoe of Public Woi’kn and 
Public Utilities" 

"Public V/orkG Typo iv.ain- 
tenance Problomr; Aric, iny 
from Field Operation Ex- 
perience; promulyatiny in- 
formation concerning" 

"Public '.Vorks Type h:ain- 
tenance Service Contractc 
at Naval Shore Facilitien" 

"Technical Publ icationn 
^oncorninr Heal ProT^erty 
aintenance Act i vi t i e;; " 

"I'rinciplea Cfovernina the 
Financing, I'-lanayement , and 
Servicec of Buildina Under 
the Suatody of the Senei'al 
Services Administration" 

"Fleet r-"oorinas. Inspection, 
• aintenance, and deportin'’’; 
procedures for" 



•b,intenance Type Specifications are listed in NAyFA'' p-34 
"Specifications used in Contracts for Public rforks" 
SOUrPS: FA'/FAPINST 11014.44 9H-3 of 1 October I 069 
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To vjoG thin chart, select the proper exoeci.ed Jife of the fncility 
by roadjn" dov;n and the nronor imnact item by r’cadiny across. dor' 
notes belov/ rerardi nr>' nroner a pT)licati.on of data. 



NOTK: 

1. ho not select any valiJie from this chart for oaintinn. 

2. JO not ur;e this chart for saPoty v/orl unless there irj a 
definite fire hazard or a structural hazard. 

3. do not uf:e this chart if it is nossible to natch or correct 
the condition by minor repairs. however, use if pntchin'’' 
has been done in the nast to the noint where it will no 
lon^'cr s.uf fine. 

4. A ritorm rirainave ditch may be crjnsi derod a facility Coi' use 
of this char’t. 

)o not use this chart for minor oxnondablc ii^oms sucii a;' 
refu:-;'^ cans. 
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(250 ) 

lips pa^’TO.-; 



Fac i lities 

Expected Life 
I terns 


Impact on Facility Life 


Actual 
Fai lure 


Failure 

Imminent 


Failure 

Predicted 


Fai lure 
Possible 


fiission 

Handi- 

capped 

. ■ ■■-...—i— . 


Essential 

V/ork 


Over 25 Yrn. 

1 


1? 

1 


16 


15 


- 1 


1 

1 


12 


5-25 Yrn. 


12 


11 


10 


o { 8 


7 


O 

• 


7 

1 

L J 


6 


5 


4 1 3 : 

i 


1 

1 2 

i 



Seloct the nroper expected life of the facilit.y by rearlinp; dov/n and 
the proper impact item by reading acrosG. See notes below reyardin.m 
proper application of data. 



POTS: 



1. To une the over 25 yearn column, the facj.lity must have 
been built an a permanent facility within the last five 
yearn . 



2 . 



Tliin cliart may bo uned for safety v/ork nuch an a fire or 
n.tructura 1 hazard . 



3. )o not une any item hi-^’-her than "i^nnential V/ork" for paint- 
in'^- imlenn paint and nutty or wood han deteriorated to the 
point v/here there are open holes , In thin cane une the 
"i. innion Handicapped" item.. 



Do not consider an unnaved storm drainage ditch a facility 
for use on thin chart. 



5. This chart may bo uned for nealcoatina roads or runways, etc. 
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I tom 


Tmpac't on la I'ety 


! 

Actual j 
j Fa i 1 lire 1 

' ! 

i 


! Failur-e 
1 Imminent 


Fa,i Im’o 
l-red ic tod 


! 

Failure 

I'ossible 


! 

, 1 i on jl',V;sen t i il 
liandi- i/.'ork 
cai-yped i 

i 


i 

i i ! 

Safety of 

I a / 

i j 1 0 

People j 

! 1 


li 

! 

! i 


14 

i 


13 


h 

12 j 11 

L J 



Select numerical value only on the basin of proper imnnc L ii emu l)v 
reaci i n-'''’ acronc, .'Joe notes below re'’;ardin"' proner aoolic?rLion of 
data . 



?;( Tb ; 

To lAuc this chart, the safety of pornonr.cl must bo involved on a 
daily basis. For example: 

1. Floor vveak - nossibility of falliny throu'di. 

2. Gas lea kina- - danver of fire. 

3 . Roof 1,russes deteriorate*] to the noint of danver. 

Do not use this cliart wliere: 

1. Danycr of fire spreatiinv from the next bull din” to this 
one . 

2. power -railure with no auxiliary li-^htiny coulci craust^ 
T)ersonal injury at ni^ht. 

1. delfaro activities such ns recreation anii PX ar-e involved. 

' . If another route can be used to avoid the danr-er. 
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: CT.-J'J'IOM OP PA ;■] :.TTIP > ’•'A TiH'!; 



(252) 



inn ion 



Imoact on Protection of Pacilitier; 



Importance | Actual 
1 ! ‘’’a i 1 u re 

J 

' 1 temn 1 


Failure idailuro 

Immincni; ■ f rodictc'.i 

i 

1 


'■‘a i lure 
Porjni ble 

i 


^ j nnion 
}[r'n(] i - 

' r n r MU'f 1 

i ' 


iva-ont j a 1 
word; 

1 


i i 

IPrimo 1 

, inn ion 


13 


■ , i 

Id- (13 j IP ' 11 

i ' 

1 ' ' * 


Seconda.ry j jp ■ 

finnion 1 ' 

i * ! 


1 11 


10 9 : a , 7 



Lov/ 

inn.i on 



7 ! 



Select the nroner micnion importance item by readin'-: (]own anf] Uio 
nrone''” impact on rninnion item by reading- acror;;;. See noton belov; 
re"ardinn prooer annlication of data. 



SOTS : 



P. 



To uno thin chart it nunt be ponnibie for the condition Lo 
actually onrlan'^er or annly to more than 5:i of the value or 
ntriActurc of the facility. Or, it can neriour';1y ('ndaiup'r- 
ennent.ial onuipmont. 

!liart may bo uned in con.junclion with the nafety of por- 
nonnel cliart if applicable, 

3 . On thin chart, a. ntorin draina^-^e ditch may bo connicJoreii a 
facil j ty . 

^1'. Thif: chart may be uned to replace rrtrect liyhtiny cablo:;. 
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H'i.iTY • /'•tntt*;ha; :i- joct i-’a vj'(»: 



(2 53 ) 



I I'orocnt Annual M: intenoncc lout of rronont .-;enla,coir)on t 
! lor; I of tho P'acllity 



i 


1 






T ] 


1 ! 




- .1 


I i 

' WorlT i 


50 A 1 


' lU)- 

1 


30- 


1 20- ' 

f 1 


' 10- s 

I f 


5-10 ■ 


Untior ^yfa 


1 

Item 1 


Uo 


i 


39-^ 


; ffK ; 

i 


.19'''^ 1 

! S 






__ _ _ ] 








1 ''.ny 1 torn ' 


12 

1 


f 

■ 11 

1 


10 


i 

n ' 


1 

> t ) 


1 

1 

? j 


" ! 


i 


1 


1 








i 


1 i 



one thin oliart an annlicablo for Iternn that have been included on 
nrevious lintin'^n of BE!' . 



Select the proper percent of maintenance contn to ronlacernont 
contn. Then read acron:' to obtain the proner factor. 



e- 
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(2 5 ^ ) 

AI'.K'N AKNU.^^L 7J0:<K I LAN FANTON 



i 

I 

! 

I V/ork item 


; - n 

; Yearn of Nec'ative Jeviation ! 

I 


6 S' over 5 I 

I 

i 


1 




I 

1. ■ 


i ■ 

Any Item 


IP 10 I 8 


. 1 


i 



In uf.'in”" thi:'; chart, celoct the nroper number of y‘'’'irr. o 1’ 
negative deviation. Ne^o'itivo deviation mean:; the number of 
year;; of deferment of the .iob involveci from jxlan. i'hen rt'ad 
acrocc to determine the proper factor. See note bolov^p rc- 
aardin"' proper application of data. 

NOTE ; 

Uce thin chart ar; applicable for itomr; tiiat have been on 
prior iintr; oi' "Backlo ^ of Knnential (Maintenance", For 
item'; appearin'’'' for the firat time, une the one year value. 



APPENOIX E 



PROJECT RATING P'ACTOR NUMBERS 



(255) 



1. Relationship of the Project to the Mission of the 
Activity 

a. Vital and Direct with Urgent 3*0 

Operational Need 

b. Vital and Direct 2.0 

c. Direct 1.6 

d. Indirect 1.2 

e. No Effect 1.0 

2. Duration of Requirement for the Facility 

a. In Use - Required More Than 15 Years 3*6 

b. In Use - Required 7 to 15 Years 2.0 

c. In Use - Required 3 to 7 Years 1.4 

d. In Use - Required Less Than 3 Years 1.0 

e. Not In Use - Reserve Requirement 0.5 

3. Economic Considerations: Savings by Accomplishment 

Now as Compared to a One-Year Deferment. 

a. 96^ or More Savings of Project Cost 3.0 

b. ^O-SO'^ Savings of Project Cost 2.6 

c. 5 D -6915 Savings of Project Cost 2.2 

d. 30-49’? Savings of Project Cost 1.8 

e. 10 - 29 % Savings of Project Cost 1.4 

f. Less than 10'^ Savings of Project Cost 1.0 

4. Probable Future Major Damage to Facility and/or 
Impairment to Operations 

a. Within 1 Year 1,6 

b. Between 1 and 2 Years 1.4 

c. Between 2 and 4 Years 1.3 

d. Greater Than 4 Years 1.0 

5. MonTMaintenance 

a. Utmost Importance 1.6 

b. Major Importance 1.3 

c. Secondary Importance 1.1 
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JEPIN.ITTON OF vATi'MO FAOTC ! NM'-PF- 
POF SPF'OIAL T’ ■;0JFCT’Tr^!:65) 



1 . 



OELATTONSKIP OF THE P 
A :TI ' ITY; 



(AJFOT TO TH1-; iViJSSIOM ('F Tl'F 



I'hi.T fB.cxor j r> used to reflect t?ie erfect the oroject 
h«'! on t}ie mi onion of the activi ty. i t is not a measure 
of the effect of the facility on the mission of tlie ac- 
tivity. Jt is sometimes difficult to distin<’'ui:>h between 
the two. Consider, for exo.mnle, on an air station, a 
project to repair an inoperable door for a hanaar and a 
project to naint the interior or exterior of a handcar. 
Oi)viously, the han‘’-ar door is much more important to the 
mission of the activity than the pa intine of the hangar. 
The first nrojoct has a vital and direct relation to tiie 
mission of tiie activity. The latter oroject has no ef- 
fect on the mission of the activity. Yet the hananr is 
vital and direct to the mission of an air station. 



There are a number of "."-ray" areas when considering the 
relationship of the oroject to the .mission of the ac- 
tivity versus the relationship of the facility to the 
mission of the activity. An excellent rule to follow 
is to consider the relationship of the project to the 
mission the same as the relationship of the facility to 
the mission of the activity whenever the oroject affects 
the environmental e rfectiveness or .inteyrity of the 
facility. That is, whenever the facility’s envi.ron- 
mental effectiveness or inte.mr)ty is threatened, a ieakiti<^ 
roof, an inoperable door, etc., the project relation- 
ship and the facility relationship to the mission of the 
activity w i 11 be t h c s a m e . 



a . Vital and iJirect witii Urrent Operational 

Need ; Thi.s ra.tiny is applied to those nro- 
jects which have a vital and direct influence on the 
mission of the activity and v/hich, if not accomol i.shed , 
would result in an unacceptable delay, or would restrict 
the activity in the accomplishment of tiie mission. The 
deferment of a runway repair project rni'dit cause a 
delay in completion of flialit train! nv, particularly 
v/hen com.bined with an increase in number of stucionts. 

A sudden larye increase in the number of enlisted per- 
sonnel at a traininy center, while not a ciian^e in 
mission, certainly affects the ability of activity to 
perform the mission by renuirin.i’' rea.c ti vation o f faci l- 
ities such as trainin'^ buildiny;’, barracks, valleys and 
mess halls. 



t 
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b . '/it?] and i)irect “delation to : isr-ion : Th i s 

in applied to those projects v;hich have a direct 

nnd aoplicable effect on onerations of the activity. 

F''or airfields this v/ould include necessar-y runv/ay sys- 
tems, reruelin'>: systems, operational hans'nrs, etc. For 
shipyarcFs it would include essential production shops 
and facilities, waterfront structures, drydocks, etc. 

For training stations this would include essential train- 
ing facilities only. For other types of acti.vities it 
would inclu.de similar essential facilities. Similarly, 
at all activities, those oortions of utilities systems 
which serve the above facilities carry the same hirh 
ratin''^. It is ernnhasized that this ratine is to be ap- 
olied to only those projects v/hich have an appreciable 
bearing on operations v;hich constitute mission perfor- 
mance. 

c. Direct luoDort to ’^^/jssion t This ratin<>' 
factor is to be applio(] to those projects v/hich provirle 
osnentia.1 support to mission performance such as admin- 
istration buildin”S, publjc v/orks shon:;, security 
facilities v/here secui'ity of the facility is a primary 
factor, warehouses, roads and utilities serving’' tiiese 
facilities, etc. 



d. Indirect Support of Mission t This ratinv 
is to be applied to those projects which provide less 
than direct support to mission accomplishment such as 
welfare facilities, recreation facilities, civilian 
personnel facilities, chapels, security facilities, 
secondary roads and utilities, etc. 

e. No Effect on rtission : All projects not rat- 
able under a, b, c, and d shall be included under this 
ratine. Kxamples include power factor correction, most 
maintenance paintine projects, etc, 

?. DUl-'ATION OF dF;O.UI!lF:’''F:NT FOR THF FACIJJTY ; This 
factor has been included to avoid spenciine limited avail- 
able maintenance funds for pro.iects of those facilities 
with a l.i mited future renui reinent . This refers not only 
to the anticipated physical life of the s/tructure, but 
also to the requirement for the facility which may ex- 
tend only a limited time into the future. Use the lesser 
number of years to determine the factor ratina. 

a. Currently in Use - Rquired 15 Years or Longer ; 
This rating is to be applied to projects for facilities 
required by the Basic Facilities Requirements List (BFkL) 
and for v/hich the requirement will exist for the forseeable 
future. 
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b. 'urrently in Use - Required for 7 to 15 Years ; 
This rstirv^ ap-oHes to projects for facilities with an 
exoected reouirement of 7 io 15 years. This includes 
facilities which serve systems or programs of limited 
dura t j on. 



c . Currently In Use - Required foT? 3 to 7 Years ; 
This ratiny applies to projects for facilities v/ith an 
expected requirement of 3 to 7 years. 

d . Currently in Use - Required I^ess Than 3 Years ; 
This ratine applies to projects with an expected require- 
ment of less than 3 years for any reason. 

e. Mot in Use ? Facilities for v/hich there is 
no existing reqtiiroment , but which are beiny retained 
to meet specific future assiynm.ents for mobilization, 
a planned chanye in mission or a planned increase in 
loadiny . 

3. S<J0M0rT3 MOifSTDE'-iATIOH i This factor is for the pur- 
pose of a-ivin" a hiaher order of importance to thofi:; pro- 
jects which, unon accomnli shment , will result in a savina 
of dollars duri ny the f i rr: t; year after accomplishment. 
Therefore the areater the expected savin'^, the hiaher 
the order of importance. These anticipated saviny:;, 
us>ually in the form of avoidance of future expenditure:', 
can be realized from several types of costs. The most 
common will be the annual savins- in anticipated main- 
tenance costs that v/ill be the direct result of t})e pro- 
ject accompi.ishment . Similarly, an anticipated reduction 
in annual operations costs, re^iardlecs of which appro- 
priated funds benefit, should be used under this factor. 
Also, the expected incroat^e in cost due to deferriny 
tlio project one year, should be included as a saviny 
whether the increase is due to cost escalation, or to 
expected (iama”-e to materials and/or equipment duriny 
the one year delay. It 3s to be noted that these costs 
are additive where more than one element is involved. 

All of thc.se savin^’-s must be justified in detail util- 
izin'’- extraT>ola t ion of actual historical costs whore 
availai)le or reliable estimates i)ased on realistic unit 
pri cos . 

. Flb''nARi,|i; FUTH'IF i'A.JO'; MA'-'AMIi; T(' FA-'fhbTTY AMu/OR 
TvrAliyy':M.£i fpQ Q].-!-; >at:I OKS : 

Til is ■''atiny is included to raise the importance of those 
pro.iects wJiich, if accomnlished now, will avoid future 
costs for major damaye to a facility or major interrurr 
tion of essential operations. Such anticipated costs or 



I 
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i nter' forenco lo onorat.i onn mu.'it be oi' sufficient iunort 
lo .justify the nccam'ollnhment o i' the pro.iect. As an 
exannle, If the r.ln.f’' connectorn on a wooden tr'us:-; arc' 
not ti'^htenod an reouirod, oxtennive (ia'na."-e coul.c! rerml.t, 
C’r, continued deferral of pavement Joint noalli-r^' t.'ould 
result In extensive damage to the sub.^rade, tiioi'cby 
"Teatly increasing the cw-t of repair:'. Likewise, con- 
tinued no.''^lect of roof repairs may, in tune, result in 
extensive dainaro to a bulldln': and/or it:: content:!. any 
projects 1 (:' deferred too lone, ma.y have an adverse ef- 
fect on operations, A factor yreatoT' than 1.0 shouJd 
only be aonilod when the r)roha bl 11 t.y is rea;:onably def- 
inite. 'ilils 'v'/ill repulre a very practical and reali::- 
tic approaeii on the uart of the ratin’' officer, T)io 
fact:: considered in do tormi nin”- the ratlny nur: t be cite(J 
in Plonk i"! of iIav,)ocl:s P9d0, the dpeeial I'ro.jects Ve- 
nues t. 

h0r-'''A I NTEKANdj'l ; there are some projiect;! ’vhicli de- 
rive their importance from considerations other than m.ain- 
■fcenance, oconom.y, and perfor:nance of mission. The:!e 
projects include 'those v/!io:50 reason for accomplishment 
are "’orale, welfare, nublic relations, safety, ;'!ocuri, t.y , 
fire protection, air anfl water nolliatinn, etc, 

a.. Ut.most Importance: 



1. Air and v/ater pollution correction pro- 
jects in localities where such pollution has already ro- 
siAlted in a ::oriou:; condition. 

?. 'those orojoets wiiich are defini tely 
emharrnss In'-' to tiie Navy in its contact v/i th trie i-niblic; 
1 . 0 . , appearance of the ;:tation 'which has been tlie ;!iib- 
joot of sincere and s.ori ous complaints from offiorals 
o f t h e ad J ac o ni, c ommi i ni t i e r: . 

3. Those proJiects which correct definite 
serious safet.y hazards to life and limb; i.c., repairs 
to weak or failed v.’alkv/a.ys or railinss, a fall from 
which 'Would probably result in serious Injury; repair's 
reouired to correct deficiencies resulting-' in definite 
unreliability of a. fire alarm or sprinkler :;.ystem; re- 
pairs to impendi'na failures over active personnel areas; 
etc . 



b. rip 1 or Importance : 

1. Tho; 3 c wiiich can bo nositivel.v s.hov/n to 
have an apnrooiable adverse effect on re-enlistmont and/ 
or ro-empl oy erne n t ; i.o., a barracks or an of'fico in 
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deplorable condition, ma.ior hoatinr problonu; wherein 
iTiinimnm f;tand"rdr- cannot bo inai ntained , vcnpy poor ‘^al 'ey 
condltionr:, etc. To aPT)].y th i »'atjrr', a larec’ nu»d)or 
of nornonrol rnur; t; bo affectod. 

7. Thoae which do finitely are rolatcid to 
necuri ty, i.e., an ino rr'"'ctivo alarn '■•yateni coverin''’' an 
important area, repair of accoc;'i roada ur'^'cntly need('d 
by emer''’'ency equipment, etc. The rirdc munt be poaitive 
and r;uf f i ciently aevero to warrant the coat of correc- 
tion. 

3. Air and water pollution cor-rection in 
localitien where such pollution has not attained a 
serious condition to date but is believed a definite 
probability within tv/o years. 

c. lecondary Importance : This rati ny sl'iould 

be ariplied to thos.e projects v/hich cio not meet tlie full 
intent of the above or which affect a smaller number of 
personne] , but which are definitely problems in tl\ese 
arear; ; i.e., partially <.leterioratod fenciny near a 
public road, imnrovement to interior li^'-htiny which is 
below standard, etc. 



SPECIAL PROJECTS REQUEST 
(SIDE 1) 
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